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(54) Title: a ,b-ADRENERG1C RECEPTOR ANTAGONISTS 
t-l (54) TKL/-*-'J>olBaS(*IStaai 

(57) Abstract: Compounds of the general formula (1) or pharma- 
^ Ar n W f C I A Q / t % cologically acceptable acid addition salts thereof; and Of ,B-adren- 

^ Mr D I V M/n (^) ergic receptor antagonists comprising the compounds or the salts: 

0 [wherein Ar is indole or the like; R' is hydrogen or the like; B is 

f*^ a bond or B-N-R^ may form a ring structure such as piperidine; n 

^ is 0, I or the like; A is trimethylene, bulylene, or the like; and Q is piperidine, isoindoline, or the like]. The compounds and the 
O salts serve as antagonists having a high affinity for OTiB-adrenergic receptor and are useful as drugs to be used in the prevention 

O and/or treatment of a le-adrenergic receptor-related diseases (such as hypertension) or as phannacological tools for the elucidation 
^ of physiologic actions occurring through or te-adrenergic receptor. 
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(57) S^: 

-1955: (I) 

.rXnT^ (I) 
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^mm^^m-^tl (Am. J. Physiol., 153. 586(1948)) . ^0^. 

a 1 d05H®^(7)■9■7'5''f:7'^C^Il^^l5^C?!Io-CV^5 (Pharmacol. Rev., 47, 

267(1995)) 0 mji. ^^-y\zj:^^T±^^^ti:^mtmm^mmm>ho 

^mit^n.tX\f^tzhO)(0. ^^XHtala. alb. aldO)^^u-y^^ 
^^C':>V^T, ^^m^tt^^mizj: 5 a l a. a 1 B . a 1 D^^#:;!)S^tl€tLm 



wo 00/78716 PCT/JPOO/04068 

ti. Oil k.^^mzmWi.(J>-m\Mt^mh\.XZ - KMD- 
3 2 l^mm^-^tifz (Exp. Opin. Invest. Drugs, 6, 367(1997). Mol. Pha 
rmacoL, 48, 250(1995)) o CM a 1 K=§t^mzmWl^O>m^Ht^^^m\^fz 

(New Current, 7, 14(1996)) „ 

ft^^^tiTVN57.tr><py. AHi 1 1 0 Atc-oVNTt). ^(7)3iM4> 3Kfatt 

lt+'^tj:i)0)Xlttj:^^ (Trend. Pharmacol. Sci., 15, 167(1994), Soc. Neuros 
ci. Abstr., 20, 526(1994). J. Computer-Aided Mol. Design, 10, 545(1996)) 

0 ta)f:it>. a\'Q^mW'^i$^-t^^mi'^m'^%±\z\±mm^iix\^fj:\^o Lfi^ 

'MiRIS^'(l->J5E::^x M:^^^^Oll-^;6^^l^$tlTVN^ (Proc. Natl. Acad. Sc 
i. USA, 87, 2896(1990), Proc. Natl. Acad. Sci. USA, 91, 10109(1994)) o * 
fc. a 1 B^^#y y V -70P^o)mm>h. a 1 B^^i$a)^S.KPt:^^(D 
m-^:^7ri\^^tlXi6V) (Proc. Natl. Acad. Sci. USA 94, 11589(1997)) . 

J. Biol. Chem., 270, 30980(1995)) . b hH^iftM^t: MhSU^© a l^^W 

6, 431(1996)) tj:iff)m^^tix\f^^o ^fz. ct iB^mi^H^mitmstB. m 

WlEE. mik^'t^^f^:^. ^^mtj:ifO)'^^MtLXMn^tiX^^^ (WO 9 7/1 

1 6 9 8) 0 ^<Ofz^. mMm.m<Dmm\ziy\-f. alB^^i^lzm^^^^ir^ 

it^m. i^:^^^^m^mm\i<D^^-^t^m(Dim:^^m^tix\,^^. 
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^^^mmit-m^ ( i ) 

Ar-B-N-^C);^A-Q 
0 

)Vy 2-16 <D'^y)V^)V7 J^0^ 1 2 ~ 2 0 cOi^' T V 

^^0-1 SCOT ^y7.;P7j^-;p^, :^?;P3j?=afV;uS. ^^ifc2-9co7;i'3:3f 
L> 

> R'l*> i:^^ M^^1-6(^7;p=^;K Jg^^|g(6~l 20T^)-)V. ^^^2- 

9 <z)t;p>5--;p> 3 - 8 ^' p y)v^)v^m. L , 

^bSiftiS ^'TSm^ tiT v^ 5 jg^^ia 1 - 3 (35 T;ude^ u > . 
^|gci~8(^T;p#;b^. jg^^^6-i 5a>7y~;i'^, Jg^^l^l-'8fiD/^pr 

-sot KP#i/7;^#;^S^ jg5^ic2-9fl!)7;i'=3f;i';&;p^i^-;i/^. il^^^7 
-1 6©7'j-;p*;u7j?-;i/^, --\S(r>y^)v^)v^t^hm>tti^^ 

. 3 
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1) -NR=^R\ 

8 <07}v^}vm. mmm e - 1 5 y ^s^^ic 1-8 «35r;p=i 

^^1 2-2 OcDi^Ty-;i'T$ /S. t:KP=¥>'. 1 -8 <3:)r;i':3f;uS 
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5^-es^$iiTVN5e'<yi?v. epy^^v, i ,3 ,4 - hu kKo^v^y 

yv. -fv-rvKUv. fcf^^i^v^ ^;i/*yy^ 2-tr^yKVx 2-fcrDy 

KV. -fVKyVx 2,3,4-hy t:KP#>^yv. 2 , 3 . 4 - h y t Ka^f y 
2)^(11) 

N-R* 

N-R'* 

'ft 

R 

;^:3f;^T^/S^ jg^^^l 2-2 o<7)v?Ty -;i^T5 ys. tKP^^>. 5^^^ 
l~8(7)T;^=^;^^. J^^g(6-i 5c[)ry-;i^S, 5^#ici~8<0T;m^v' 
I^*ic6-i 50Ty-;u7t-#i^^. l50^l-8<;5/^pr;^:3f;^^^ ie^m 
|jri'-8(^/Npr;i/3dfe/^, i/ry^. I^^ISO-i 5<3:>T5y;^;u*=i;p^ 
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^tzi^mm-m: (III) 

Ar?-D — A — q2 (m) 

'^ii'^. 15^1^2- 9 (:ot;p=¥;i/;5;;i/3}?-;i/S. I^0^7>-i 6iDTU-;i/;{);L' 

1) --5) *^L. 



tKD'^'>'> M^^i~8 0t;1'#;1'S. M^^te-i 5cr)ry-;p^. 
J^^ici-'8<^r;i/=i'3ei^^. I^^|gc6-i 50Ty-;p;*"^v'S. j^^^i- 
8^D/^DT;^=3f;^s, jg^^^i^8(^>'Mar;b=i:3fi/^. '>Tys. J^0|gco~ 

-;i/S> jg^^l^ 1 - 1 5 ©T 5 y 1-8 fl!>T;i/#;u^;!j-S 





6 



wo 00/78716 



PCT/JPOO/04068 



. 2-16 o)i^7)i^^j\^r $ y j^*^ 1 2 - 2 0 (^i^T -jit I J 
55mici-'8 07;i'dp;i/S. ig^^^6-i 5(^Ty-;i/S. m. 

5co7$y;^;i/3jc-;i'^. ^yp/i^'^i^iu^. l^^jgc2-'9(^T;u=i#i/*;p#- 
1 ~ 1 5 or 5 y ;?;;i/7i?-;u«. i ~ 8 (3!)T;L'^;i/^;t^. 

Mmi(6 - 1 5(7)7 y -;Uf-^S;6^63il^tLSST^i^^tiTVN5j5^^^3 ~8 
07;U^UV^ 7:c-uy. S/cl*J^^iC3-'8 0:>'^P7;L'=3fUV^^L. 

1) -NR'R\ 

i^^P7;u=3e;i'. i0^^^2-'9(^>7;u>^-;p. j^m^6-i 507y-;w Sifc 
i*M^iSt7-i 5<DT7;i'=3e;p (7y-;p. 75;^#;^0Ty-;^SP45•^*^ >'>n 

j5^^i[6-i 5co7y-;P7^ y^. I^^ic2-i 6(^i?7;p 
:¥;L'7$ys. ^^ici2-2o©i?7y~;P7$y«. fc:Kn=^'>x 
~8(^7;i"3f;i'^. ^0ic6~i 507y-;uSx j^^^i~8 07;i/3:3j^s/S 
V ^^^6-1 5(7)7 y-;u7h:3j.^>S. j^^^i-8 0/NP7;p=^;pS. js^^^ 

:^?;i/7f?df^/;i.^. 5^^^2-9<^7;ni=af'>':<?;p#^;uS> 1 - 1 5 OT 

5 / ;^);^7}?-;^g, ^^iti~8<7)7;p#;pf^;^s> ^^i5[6~i 5(^7y 

f•;^'g;4^f)Jgi^tlS^*t?g^$tl•rv^■r't<kV^o fc;rdL> R' = R'=H. R' = R 
^fz.\t. -NR»R';^VNot J:tC3^^oT. MSJ^*) t < l*/>Py V. = h P^s 

jg^^ici~9c7)7v';L'7$ys> y^jm. J^0ici~8<^7;u^;u7 5ys. 
jg5^^6-i5(^7y-;P7$y^. ^mi[2-i 6<?)i;?7;i/^;i/7$y^. 15 
2-2 ooi^7y-;P7$ys^ kKP=¥^/. ^^ici-8(357;i/=af;i/S 

. M^ll(6-l 5(^7y-;i'S. j^^iCl-807;Pzi^->'^. J^0f(6-1 5 
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^m$k 2-9 oTJi^zi^i/ t)ui^=-)u&. B1^§k 1 - 1 5 <3D T 5 y 

§^-eS^$tlTv^5tf^yi>>, epyi^y. i.3,4-hy tiKp-cv^y 
-rv-evKyv. e^^i^v. •=e;i'*yv. 2-fc:^yKy. 2-trpy 

KV. -fVKyv^ 2,3,4-hy kKP^yy 2,3,4-hy tK^^/ 

2) iS: (I I) 

. ^fci*^^^ 7-15 <0Tyji^^j\^ (r y T5;i'=3f;K?)T y -ji^^j^\t 

8 0r;L'=^;i/T^ l^^^6~i 5<^ry-;i'r$ys. j0^^it2~i 6(3!) 
i^rji'^ji'T^ym. i^^^i 2-2 0<^>i^Ty-;i^T$ys. tKPdfi/, jg^ 
^^1-8 (DTJi^'^jum. mm^ e - 1 5 (^>t y 1 - s otji^zi 

mm^i-^-Qo^^i^rji^n^i^m. >r/^. Jg^^ito-i 5©T$y7.;^*- 
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1) -NR^R^ iZZXR\ RHt. n^LX^m. 1 -6 0T;U^;K 

M^I^3-8 0'>^PT;bdf;u. j^^|gr2-9(Z)r;u^=;Ux jg^^iSce- 1 5(35 
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jm^it. ^^pyy> =hD^, miki'^sori/ji'T^y^. r^/^. m 

i5<5T';-;p^. jg^0|gci-'8<or;i^zi'ae-^>^, M^^e-isfl^rywi/;*- 
=¥':^s. M^^i-'8i^/>pr;u^;ps, ^^^i'-8o/>PT;i^zidfi/^, ^> 

^-rvN^e^Ui^v. fcTpyi^v, i ,3 ,4 - h g t kp-t v=¥y y -rv-r 
vKyv, tf'<^:^v. ^;i^7j^y>. -fvKy>. 2.3,4-hyhKPdfyy 
V. 2,3.4-hy tKP'aeydfify V, i?t Kp^vy;i*=^f9-i^v> 

2)^(11) 

R« 
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Tiym. j^^^ 1-8 CO t;p^;ut 5 y;S> jg^^ics-i s^ry-jurs/ 

. M0i(6~l 5<^7•;-;^5^;^-^;6^63i^^^L§^-eTO^^^■CV^5'rvK~;^ 
i'-8(^7;i^^;i/^. >0^^^6~i 5<^7y-;^S^ M^icl~8(7).'^^7;^^ 

7;i/ii=3fi/:^;;i,;j?-;U^, ^^^1-1 5(^7 5y;&;b7i?-;i/S> JS^^^l-S 
A;!)5. MM^'fcU<^*/^py>. -hPS. j^^^l-9(^7t^;i'7$/S. 7 

^y*. ^^i(i-'8©7;i'^;i^7 5ys. sorv-ji^r^ym 
. mmm 2 - 1 e (Di>7;i/=^f;i'7 5 /g. 1 2 ~ 2 0 0i?7 y -;i/7 $ / 
tFPdf^^. M^^i-8<7)7;L'=3f;p^^ l^^^6-i 507y-;u^. m 

<o/^P7;^=^;^a^ ^mmi-so^^^rji^n^^ym. iyrym. »^o~i 
5co75/;^;i/j^=;i^S> *;p3i?#'>';us. j0^^ic2'-9<D7;p3#'>*;i'7f5=i 
jB^^ic 1 - 1 5 <^7 $ y *;P7}?-;ps^ mmWi 1 - 8 (^7;i'=3f;u^:*'S. 

j^^^ 6 ~ 1 5 07 y -j\^^tm^>hmitti^^'vmm^tix\,^^mm^ 2-8 

7;i/=3f u V , ^ y-c ttj^^ic 3 - 8 <^i/ ^ p Tju^ ly yxh 9 . 

1) -NR^R^ (cc-eR^ Rn*. 5S:JiLT*m. i^^ici~6c^)7;i/=¥;i/x 

11 
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ji^m. /NP^v. =^hns. mm§ki'-9(ori/j\^T^y^. r^v^, m 

1 - 8 o riP^iL-T $ y mfk 6 - 1 5 (35r y >-;pt 5 y . mm 2 
- 1 6 © r;u^;i/T $ y mik i2--2 0<i>i>T^) -jvr t k d 

IJci-i5©T5y ^^i-^^/PS. I^^gc 1-8 fl!)T;p:3f;uf-;f mmi^ 6 - 

1 5(^Ty-;u^;t^;6^^Sl^ti5S"T?S^$tiTVNT'feJ;VN) /^fc«-NR 

<^Ty-;i/T5ySx jg^^i8[2-'i 6oi?r;p'3e;uT$ys. ^m^i 2-20 
5 y 1^^^ 1-8 cdt;i/3 ^ei/j^. j|^^ii[6 - 1 5 y =^ 

x\f^^\f^Vi^y. tfoyi^v. i.3,4-hykKP'fv=3^yyy, -fv-rv 
2)S;(ii) 

N-R* 
R« 
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-ius. ^mm 1 ~ 1 5 (or ^ y :bJ\^'^~ji'm. i - s cDT;i^^;uf-:tS 
1 - 8 <3!) t;1'=¥;i/S. 6 - 1 5 (35 t y jg^^it i - s p t;!/^ 

> i^^it 2-16 (^i?T;i/=3f;i/r ^ym> mmm i2-20©i?ry -ji^t ^ / 
mmmis<07jv^)ims i^^igt6-i5©Ty-;i/«, 

1^miS0)7)Vzi^iym. j^^^6~15^^Ty-;^7^#i^«, J^^l^l-8 

(;!)yNPT;u=3e;i/S> jg5^|g[i-'8<^yNPr;i^zi:Jfi/S. i/yys. jg^^l^o-i 
5©T5y;^;i^*-;i/«. M0ic2-9(3[)r;w3#2/*;i/3j?- 
^I^Wl 1 - 1 5 (^t 5 y M^it 1-8 0)7}i^^)i^9:i'ms 
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ji^u^it. /Npyv. -hD«, mm§ki-'9<0Ti/)\^r^ym. T$y^, 
Igci-i 5©7^y*;u3i?-;i.^. ^^ici-8 0r;i^^;i^^;t'^. I^^Sts- 

t;i<'zi df->:<>;i.3j?:i;i.^, 1 - 1 5 or $ y j^^ic i ~ a 

2)^(11) 

— K'' (II) 
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VfcLTli7;U;fP. ^PP. yp^. jg^^^l~9(3!)7^>';UT5yS 
i:LTl*-NHC0CH3. -NHCOPh. l^^i(l~8 07;P^;i/r 5 y^ii 

tTi*;^f-;PT5y. x$^;ur$y. n -rptfyi-T^y. '<yype;uT$/ 

7$y. M^^2-i 6(Z)v?7;i^^;L'75ygfcbTi*v^7^^;i^75y. i^xf- 
;i/7$y. \y (n-ypt';u) 7$yx v^-r y7°pe;i'7$y v (v'^p^^f 

7$/. j^^iJtl2'-20(3!)i^7y-;i/75ySl:UTl*i^7x=.;P7$ 

v'. J^#^i-'8 07;i/=^;p^kLT»*:>if-;p. x^;u, n-rpif;K -f vr 
Ptr;i/> n-7*f-;u. -fv^f-;!/, s e c -rf-;u. t -yf-;!/. n-^v^;u 

, ^V^V5^;K :^i;*-^Vf-;i/. n-'^:^^^/;!^, '>^^ P^^t^jP, j^^^S-l 

5©7y-;L'Si:UTi*7a:-;K fcr^x-;^ j^^ici-8®7;i/ 

LTl*>i h^^>. xhdf:^, n-yP7j<=3f^>, vyP^Jf^^^, 

^i(l'-8 0^>P7;i/=3f-;PSi: LTtth U :7;U7fP;*f-;P; 2 ,2 ,2 - h y ■7;i^ 
7|-PXf-;p, 1 8 <^/>P7;i^=i ^^y^h LTl* h y 7;i/;J-P p< h =3f 

2 , 2 , 2 - h y :7;p;tPx K ^m^O - 1 5 <^7 ^ y t T 

l*-S02NH2. -SOzNHMe. -S02NMe2>. -SOzNHPh. -SO 
2NPh2, jg^^|gtl-'907;i'3^'>*;U#^;i/^i:tTtt-C00Me. -C 
OOE t. 5<075y:^;i/#-;PSJ=tTl*-CONH2. -CON 

HMe. -C0NMe2. -CONH*Bu> -CONHPh, -C0NPh2. ^ 

*^l-8(D7;^=3r;^5';^■^fct•r^*:/f•;^f•7^, x.^}v^t. n-ypfcr;uf- 

. ^^IC^&OS^^fcU-C. -hP. 75y. b:KP=3f^/. i/7/^ -COOH 

^PD, rP^. -HP, -NHCOCHa, -NHCOPh. 7$y. >if-;i^7 
5/, x^;i/75y, n-7•Ptf;^7$>'^ V7*Pe;P75 y X 7x=.;U7^ 
i^:?tf-;i/7$y. i^xf-;u75y, i;? (n-ypf;!/) 75/. i^-CV/P 
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7a:y/#'>, hVyji^t^^f-Ji^. hy 7;u7f'n>t i-afi/, 2,2,2- hy 
7;P7fPXh#i/, i/T/. -SOaNHss -SOaNHMe. -SOzNMes, 
-SOaNHPh, -CONH2. -CONHMe, -CONMez. -CONH' 

^ft\t^tj:^l'>^2moy}]^to. iJ'PPx yp^. =hP. -NHCOC 

i^-f vyPtf;PT$y> b:KP=¥>^. xhdf^>, V^P^i^^if 

hy7;P;**P>^^;K hVy)\^:i'^:^h^i/. i/ry. -SO2NH2, -s 
OaNHMe. -S02NMe2. -S02NHPh. -CONH2. -CONMez 

j^cf^ i'-2^a<^-7;i';tp^ ^pp. rp^. -hP. T^y^ >if-;i^T$yx >i 

h^i/. xhdf-i/, h y 7;i/:^-P:>if-;U. h y 7;I/;**P:j< -SO2NH2 
. -CONH2. ;6i'#lc^tLVNo 

N 2 -:/^;ux5^uy, 1-^PPXf-uv, 1 -7;^;^-PX^L/ V, 2-^p 
Px^UV, 2 -:7;i/;j-nx^UV, 1 - h KP=¥^>Xf-I/V, i,3_j,y^^ 
UV. 1,3- (2->i5";u) hy^i^'UV. 1,3- iS-^f-jl') 
V. 1,3- (2-^PP) hVy^f-l^y. 1.3- (2-7;U7f-P) hy:j<^u 
1,3- (2,2-i?7;P;**P) hy^if-I^V. 1,3- (2-kKP=3f>') h 
y^f-UV. 1.3- (l-tKP^i^) hy:^^Uy;6^^SL<. CilhOt^^^ 
"Cxf-i^v, 2-^*f-;uxf-u>, 2-7;i';*-Px^UV, 1 - 1 KP:af';^xf^ 

uv. 1.3-hy^f-u:/, 1,3- (2-:^^;u) hy;/5^uy. 1,3- (3 

-7^f-;U) hy^f-U-y. 1.3- (l-tKP;^e>') hV :^f'l^yA<^^ntL 
<, xf-uv, l-tKD=¥i^xf-uv, 2-;<5';i.x5^uv;&^f4ttc^jLV>o 

B-N-R^;i«e^yi;>, 2,3,6-hy kKPhryi?>-e$>5 

Sfc±iB(^j^-g-0tf^y i^y, tr^^i^v. 2 ,3 ,6 - h y t Kpeyi?v± 
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-fvrf-;!/, sec-y^;!/. t-7'f-;i/^ n-^of-iK -fV'<vf-;i/> 

^^r^Vf-;!/. n-^^iyj]^, i/^n^^i/}],^ je^^UcS- 1 5C[)Ty-;P^i; 

i*hy7;i/;i*p>tf-;i/x 2.2,2- ^y7;^7^pxf•;^, j^^^o-i 5(35T$ 

tTl*-S02NH2s -S02NHMe. -SOaNMez, -S 
OaNHPh. -SOaNPha. ;0^^^2-9(^T;i/3dfi/5^;i.#^;L.^i:tTl* 
-COOMe. -COOEt, ^g^^^ 1 ~ 1 5 5 ^ LTl*- 
C0NH2X -CONHMe> -CONMej. -CONH^Bu. -CONHPh 
. -C0NPh2. j0^^ijl-8(^fc: KP=¥^>T;i/^;i^^i:tTl*li Vn^i/:^i- 
1- tKP=3fi^xf-;i., 2-tKP#i^x^;K 3 - t KP^^fi^rPkr;!/, 

j5^^ic2~9©T;u=^;i/:«;;i/^=;p^i!LTi*-C0Me. -coEt. ^mwt. 
7-1 6£Dr';-;i';^;p#-;i/i:LTi*-cop h. :^7f-;i^7?j;b/i?-;u. 2- 

n;i/Xf-;K 3 -7x-;i'yPl^;i/. $ ^tcffi^Mift^i: UT. tKP^i^x - 

;i/;tP. -NHCOCHa^ -NHCOPh. t:FP=¥e^x -fV7*Phf;i/ 
. t-7'f^;^^ 7x-;b, h y 7;i/;*-P:/^;b. h U 7;L':tP;?i -so 
2NH2. -S02NHMe, -S02NMe2, -SOzNHPh. -S02NPh2 
, -COOH. -COOMe. -CONH2. -CONHMe. -C0NMe2. 
-eONH^Bu. -CONHPh. - CON P hzji^*^^ b < > ZtihO)t£j!»X 

. 7x=;k h y 7;i/7r'P;/f^;p. h y 7;u;!f-p^ h=3f>'. -SO2NH2. -s 

OzNHMe. -SOzNHPh. -COOH. -COOMe. -CONH2. -C 
ONHMe> -CONH'Bu. -CONMe2;J*<fc9if*t< . CtihO)tj:i!t>X 
. H0(^7;i/;*'P. tKP=if'>, ^f-Jl^s 7x-;i/, h y 7;i/;!fP:;tf-;L'. -S 
O2NH2. -CONH2. -CONH*Bu;4^#Jc^eF$LVNo 
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-;Pi:UTtt. 7x-;u, e7a:n;p, ^^ic2 ~ 9 0T;u^-;i^f: 

7^-;!^. 3--N^t:~;K 4--<vr=;K 4-;i-^r-;w. i.3-y^i?x= 
;W 1 ,3 -^V^i?x=:;K 2 , 4 -'<V^i;?x-;K 1 , 3 . 5 -'^^^•ifh y x 

l,3.5-'Nr5r|.yxzi;i,, 2 ,4 , 6 -^^^ h «; x=.;u 
n^^\zm-t^^^W (E. Z#:) $:^^-t5) > <D'y '^P ny 

}ViiLX\t. i^^PrPtr;K i^iJ7pyf-;i^, e/^n^df^>;p, ^>^p^y^;u 
^ ^^^7-1 5 0T^;L'^;i/fcL-Cl*. ^Vi/;!^. 2 -7i=.;i/X5^;i^, 3- 
7x-;i/:/Ptr;p, 2 -7i-;i.rPt:';i/. 4 -7:i:-;i'yf-;L';5^'#tf ?>>i5;5^ 

2- "7*p^-;i/. i^^PT'Ptr;!/. i^i^P^^i/;!^. 2-7:r:^;ux 
2-7a:-;pxf-;i.;5>'j:i9$3:^t< . j^i^'yp. 7xri;p, 2-7i-;i/Xf- 

l,4-7*f-UV. 1 .S-^V^T^f-UV, 1^5_^df-9-^^l^y^ 17 
-^^^^f-UV> 7:cziuyi;UTl*. l,4-7x^U'V, 
y> M^^Z-^8a>i/^nT}V^]yyhLX\t. l,2-i/^P'<yf-uy, 1, 

3 - i/^p^V^py. 1 ,2 -i/^^P'^dfe/uv, 1 ,3 -i/^p^dfi/UV, 
1 ,4 -'>^P'Ndf>>uv, l,S-i/^nt^^\yyi)m\ihii^ffi. ZtihO 
tj:A>X. 1 ,3 - hy;/f-u>, l,4-r5^UV. l,5-^>^:^^\yy, 1, 
6 -'^^ifpt^'UV^ l,4-7a:-UV. 1 , 2 - P^:3fi/Uy , 1*3 -i^ 
^P'sdf^t/UV, 1 ,4 -i/^^P'N^i/Uy, 1 .5 -i/^P;^-^f-^V75^•$f^t 
<s Ctlh<Dtit:^>X. 1 ,3 - h y ^f-UV, l,4-rf-U>, 1,5-^V5J>1 

^^i^Vx 1 ,4 -^/^p^df^>^y;4^#^::»^Lv^o 

Aic33lt5l5*|^2~8<DT;u=^rU>v jg^*^3 - 8 PT 

;p#b>±(^g^gi: LTtt. >'^p>5^yi:L■r^*y;^;^'P. ^^'pp. rp^. 3 
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-K> ^i^mi--9o)ri/)]^r^yMtLxit-mcocHz. -NHCoPh 
(DTV -;uT ^y^thxityx. ~;i/t $ y . 2 - 1 6 T;u=3f ;i.t 5 

8<^>7;i/=3?^;uSi; L"ri*;^f-;u> xf-;u, n-yptvi^x v^^Ptrii', n-y 
f•;^^ -fvyf-iP. sec-rf-;i'. t-yf-;!/, n-^>^;u> ^y'<vf^;u 

. n-'-^df'^;!^, i/ ^^^^6 - 1 5 (357 V 

Ityf^h^i'. xh^^/, n-7°P7j^^^/> V:7'P#:ifv^. i/^j:i^^i/Jl^7t^ 
M*^6-l 507y-;P;*'=3ei^^l;tTl*":7a:y:3f«>, M0^1~80/N 
P7;i/=3f;u^i:L-Cl*by7;L';rP^f-;Pv 2,2,2- hy7;i/:tPX^;u, 

^icl-8(7)^^P7;^zI:3f:i/^kUT^*hy7;^;^■p>^ h:^?.^/, 2,2.2 - hy 
'7;p;*-px h ^i/, mmWi 0 ~ 1 5 ©7 ^ y T^;!^?^-;!^^^: lti*- s O2NH2 

. -SOzNHMe. -S02NMe2> -SOzNHPh. - S O2NP ha. is^^ 
^2-^90)T)l^n^i^t))V^-)VmtLX\t-COOMe. -COOEt. 
^1-1 5075y:^;U7}^~;L'^ii LTl*-CONH2, -CONHMe. -CO 
NMe2. -CONH^Bu. -CONHPh. -C0NPh2. jg^*^l-807 

m^iiLT. -hP. 75y. hKP^i/. ^/7y. - COOH^jJ^W^tLS 

pp. 7$y. ;^f-;b75y. ^ vype;i'75y. 7x=:;p75y, i^>tf-;i^ 
75 y. i-hf'^yi^y. i-epyi>y> kKp^^^^v'. j/f^;!^. -rvrptf;!/ 

y 7;i/;i-P?i h^i^. e/7y. -SO2NH2, -SOaNHMe. -SOzNMe 
2, -SOzNHPh. -S02NPh2. -COOH. -COOMe. -CONH 
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2. -CONHMe. -CONMez. -CONH'Bu. -CONHPh. -CO 

xf-;u, n-rpfcr;p, -fVT'oe;!/. n-r^^;!.. -< y:/5^;P. sec 
-rf-;!^, t -yf-iU, n-^Vf-;!., ^v^vf-;i., 4^7^^Vf•;^, n-^# 

, ^/^p-vdfi/;!., i/^p-.:rf-;p, ^^i(6~i sorU-yL-irbTl*. yj^ 
:^7f-;K tf7ai-;i^, J^^^?--! 5 0T7;u^;ui: LTl*. ^yiyju 
- 2 -7x-;bx^;i., 3 -77a:-;i,7'Pt:';i/. 2 - :7x-;pr p tVl'. 4-7 

4-;?f-^-r-;K 1 , 3 -y^i?x=;t., 1 , 3 -^V^i;?xzi;i^, 2,4 
— <V^v?xzi;l., 1 ,3 ,5 -'vd^-y-l. i;x-;i^. 1 , 3 , 5 --^^5^ h U X-;i, 
. 2,4,6--^r3'Hyxzi;i, (Cti6l*-MM-^tci|-t5^ii^ (E. Z^) 

Ptf;i.. -^Vi^;!^. 2-7a:^;i^xf-;K 3 -7i=;urp tr;i^. 2-7:c^;i. 

rpe;u. A-y jL-jvy^^jv, 2 -rP'<-;^;4^^^$Lv^o 

/ZPT-Pt;!/. 2-7ain;i.x5^;K 3 -7i-;prpfcf;K 2-7 

x-;i/rPfcf;p. 4-7jL^;pr^;K 2 -rP-<-;U;55i: rj^^L < . 

> 2-7a:-;Px^;K 3 -37x-;i/rp tr;K 2-y'n-<=L)Vifii^ 

R\ R\ R\ R% R'ii^mmm-'is<j)7^)-}V'^fz\tmmm7'^is(j> 
ry}v^}v<Dm. T^}-)]^±<om.^m\t. />py>fctri*7;i.;i-P. ^pp, 

'7'n=t. i^0^1~9(:or>^;i.T^y^i:tTl*-NHCOCH3. -NHCOP 
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~8c^T;i/=^f;ugii t-n*;^f^;u> xf-yp, n-ype;p, -fvypeyu. n- 

;k n-^#i/;i/. ^y^n-^^i/)v, j^^l^e- 1 5 0ry-;i/ 

^JiUTi*7x-;K •^7f-;i/x j5^^^i-8 0T;u3df^/gi: u 

/^^T;^=3f;^Sfc LTlih 'j 7;b;tP:J<f-;i/v 2 , 2 , 2 - h y PXf ;k 

1 - 8 0/^PT;^=l^i^S^^ LTl* h y 7;U;!t-P^ h ^i/, 2 , 2 , 2 - h 

y Tyi'^px h jB^^ito - 1 5 <^T $ y lti±- s O2NH 

2. -SOaNHMe. -S02NMe2, -SOaNHPh. -SOzNPhi. m.^ 
ic2~9<7)T;L'=i#i^*;i/7}?-;P^J:Lri*-COOMe> -COOEt> j^^ 
i$Cl-l 5i7)T$/:^;L'#-;P^i;LTl*-CONH2. -CONHMe. -CO 
NMe2x -CONH^Bu. -CONHPh. - CON P h 2, M^l^ 1 -8 ®T 
;P'3f;p5':4'Si:tTl*:?if-;i'f^;*-> x^;P5^;f, n -^p tr;i'f-;f . -YV^pe 

^^iiLT. -hP. T^jf. t:KP=¥i/. i/Ty. -C00H^;6^^lf 6tL5 

pp> T5y. ;^f-;pr$y. -f vrPkf;i/T5yx 7x-;L'T$ys 
T^y, i-tf^y^:^/. i-tfpyv^y. hKp=^>'> ^vrptvu 
. 7x-;i.. i^v^'^y. vrP/J^dfi/, 7xyaf^/, h y P;?if-;p^ h 

y 7;i'^n>( hdfi/, 'VT/x -SO2NH2. -S02NHMe. -S02NMe 
2. -S02NHPhx -SOzNPhz. -COOH. -COOMe> -CONH 
2. -CONHMe. -C0NMe2. -CONH*Bu. -CONHPh. -CO 

07;u7fp. T^y^ >if-;i'r$y, i-e'<yi?yx b:KP#'>. ^ 

>fV7*Ptr;u. :?thdfi/, \^Vy)l't^:^f-)V. -SO2NH2. -CO 
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x^;i.T$V, tr'<lli^V. 1,3,4-hy tKP'CV'^fy y V. i?^t5^;PT^ 

(2-7a:-;i.x5^;u) r^v. -fv-rvKyv, 2-'r' ^^yy 

'9^SL<. Zi^hO)tj::b>X% 2 -7xr:;pxf^;i.r ^ >x tf^yv?>. 1,3, 
4 - h y t Ko^ ydf y y ^ y |.m; 2 ->f = y L 

*isp^©-i9^ (III) x^^^ti^it^^ttzit^o^m^m-n^^ti^ 

mHM^^Dtj:^^^. D;6^, MM^t) L < l*y>n>7*V, kKo^fi/, l^^^l-S 

<^r;i/df;ps. M^l^ 6 - 1 s y h^is i - a <D>'^ o rjv^jvm. 

TV^5TS1) ~3) -e$)9. 
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kFn^i^. j5^0i(i-8 0T;i/:3f;pS> ^*^6~l 5(^Ty~;b^. M 

1) -NR'R\ 

f't&^>hmitti^m'VU^-^tlX\f^Xh^\^\ fztzL. R^=R'=H. R' = R 
» = xf-;u*|?S^<) . ^tzlt--NR'R':fr^\,^^L ^\ztj:-yXs mm^i>L<lty^n 
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y tKP'f'v=^yy>. -rv-rvKyv. e-<^>^v. ^;n^yy. -fvKyv 

, 2,3,4-hy tKD#yyy, 2,3.4-Ny fc:KP=¥y=^"9-y V. i^tK 
2)^ (II) 

N-R^ 

'ft 
R® 

8 0v^^nr;i/=3f;K M^m2->'9 0T;P'!r-;i^. M^IS6~1 5(DTy-;K 

Sfci*;^^St 7 ~ 1 5 <DT7;P'^r;i^ (T y T^;i/^;KDr y 

i:*)»*L<tt. D*f. llS^t,L<t*>'M3yv. tKndf^>, M#^l~8 
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<35r;i/^;uS. M^i^e-i 5<^ry-;u^. mmiSLi'-^<o^^^rj\^^)i^&. 



1 5 (3[)T 5 y ;^;i'7l^-;i'S. A;P7Hde.:i;/;p^, j0^^i^2'-9 0T;i'3dfi/:*;L'# 
-ii/Sx i'>'i5(35r5y I^^ic i ~ 8 <orji"^)]^f-^m 
. j5^^^6-i 5©Ty-;i^f-;fS;5^e>Si^*L5S*t?TO$tLt:v>5'f vK-ii- 

$y^. I^^Sti-8«>T;i/=3e;pr5ys. ^^|gc6-i 50ry-;PT$y^ 
^ js^^ic 2-16 <j)iyr)i^^}i^r ^y^s mmwi i2-2O0i?Ty -;i^t 5 y 

kKp^^>. mmmisoTJu^ji^m. ^^ice-isory-ii^s. 
^|gci-8(3[>r;i/3#i^iix jg5i^6-i 5(^ry-;i';f#*>'3£. miki-^s 
©/^PT;^#;^^. l^^^l-8(3!)/^pr;^3=^i^S. -^^ry^s l^^l^o-i 

jg^^itS - 1 5 <?)r y -;^f•7^^;5>^Sl#tL5M"t^Sift$tlTv^5jg^^S3 -8 




2) -N 



N- 
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1) -NR'R\ 

$ y ^yi/^^ji-S. ;g^^^l~8(^T;^=3f;^^;^-^, M^^6-i s^ru-;!- 

;0^^^2~9C7)T;P=i^iy:^;b#-;U^. iee^iJ 1~ 1 5(3!)7. 
^;*-S;5'»6Sl#*i5^TSift$*iTVN:5e^y^^y> enyi^V. 1,3.4-h 

y tKP-fv^y y V. -rv-^vKyv. fcr'<7i». ^tjit^^y. ^tzit^^r 

2) ^(11) 
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N-R* 

-< , (n) 

±^0)^t^^ (III) »cJ3V>T. Ar*±©ii^««. J^n^i/tLX\ty)l^ 
;*-p, ^pp. |^^icl-90r>';i^T5y^fcUTli-NH 
COCH3. -NHCOPh. m^^l--SO)TJl^}l^r^y'&tLXlt^^}]^T 

f-;i/> ^yy^;i/. s e c -T'f-;!/, t-y^}v, n-'Of-iK 'r'V'<v^;i/ 
, i/^n^^i^j\,, jg^^lgcS - 1 5 (J^TU 

PT;i^=^;i/*i:tTi*hy ^iP^fp^f-iW 2,2,2- hy7;U;j-PX^;K 1^ 

^iC 1 - 8 <^)/> P t;i^=i I: U Tl* h U 7;P7r-P ^ h ^ 2 . 2 , 2 - h y 
yj]^t^ X h , l^^l^ 0-15075/ LXtt- S 02NH2 
. -S02NHMe. -S02NMe2x -S02NHPh. -S0^NPh2^ jg^fj 
|^l-9©T;U3=3e'>A;i/7f?-;u^i:t-Ctt-COOMe> -COOEt, 

^i--i5o)7^yfj}i'-^=^)umttx\t-com2^ -coNHMe. -co 

NMe2. -CONH^Bu. -CONHPh. -CONPhs, m^^l-^SOT 
)\^^Jlf-:t-mtLX\,t^^)Vf-:i-. Ji^jUf-t^ n -rPfcr;i/^;d'v ^V^Plf 
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, -hP, -NHCOCH3. -NHCOPh, riy. ^'f')VT^y. x^;U7 

^^jL^jvT^j. \y (n-ypt°;i/) riy. vype;br$y. t 
KP=3f^x, :?ih#i/. xhdfi/, Ti~yui^^i/, -ivyni^^i/, 
. 7;b:*-P:j<^;i^. ^U7;^;^•P7^ h=3f^>'> 2 , 2 , 2 - h y 7;P;?f-PX 

'^T^x -SO2NH2X -SOzNHMex -S02NMe2x -SO2NHP 
hx -CONH2X -CONHMex -C0NMe2x -CONH^Bux 

51-'2^SCD7;^^Px ^PPx yp^x -hPx -NHCOCHsx TIJ. ^ 

pif;uT$yx bKp=3e^>'x x^df-^, -f yrP7}?^>^x Ny7;b7f 

P^^'yUx h';7;i';!i-P^hdf'>x '^T/x -SOzNH^x -SOaNHMex - 
S02NMe2x -SOzNHPhx -CONHzx -CONMezx ^^Jl'f-t. y 
2L-)Vf':i-MXVn^L< . Ctih(Dtj:A^X\ HCx ^fzimti^ l--2m<Dy 
;P;J-Px :5^PPx yp^x ^hPx r^/x pif-;UT5yx 2 -7a:::i;i^x^;u 
T^/x :?<h=3f':/x xh^i/. hVyJ\^tO:^f-}l^. h U 7;i/;J*P >i h #i/x - 
SO2NH2X -CONH2X :^m\zM^L\,\ 

D±o)m.i^^tLXit. /^p>5^>fcU-c^*7;^;^■Px iJ'ppx ^p^x 
i~8(^T;u^;i'Sfc UTi*>if^;Px x$^;Px n-yptfyi/x -Yvyptfii/x n 
-:7'5^;i'x 'fV7'f-;i/x s e c -r^;Ux t -7'5^;Px n-^y^ji^. -fy^y 
5^;Px :f^;t'0^;L'x n -^:3f^>';i/x^i/^p^^v';L'x ^#^6- 1 sory- 
yp^irUTti^x^;!/, :^7f-;bx tf^x-;^ j^^ici-st^/NPr;!^^;!/^ 

k LTtt K y ^JUj^-p ;ji f-;Ux 2 , 2 , 2 - h y 7;^;!^PXf•;^, jg^^^ 0-15. 

c^r$y;^;i<'7^-;u^i!UTi*-S02NH2x -sOsNHMsx -S02NMe 

2x -SOzNHPhx -S02N?h2. ^m^2--9<DTJUu^^>f}}l'7^^}].m 
i;LTl*-COOMex -COOE tx ^m^l 1 SOT ^ y t)\^^=-)\^^t 
LTtt-C0NH2x -CONHMex -CONMe2x -CONH*Bux -CO 
NHPhx -CONPhax m^^l'-S<0^h'i:i^i/r}l^^Ji^^tLX{tiih*^ 
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Pe;K ^M^2'>^9(0r}l'^)\^t)l^=-}umtLX\t-COMe. -COEt 
2M<^7;U;fP> -NHC0CH3> -NHCOPh. t:Kn=¥i/> -< V 

rntvu. t-r^";!^. 7x-;i., h g 7;L'7hP>if-;w 

. -SO2NH2X -SOzNHMe. -SOaNMez. -SOzNHPh. -SO 
2NPh2, -COOH. -COOMe. -CONH2. -CONHMe. -CON 
Me2. -CONH^Bu. -CONHPh. - C ON P h 2)6^'^^ t < . ZtihO) 
tj:f»Xs m\^< S/cl*^f^§l~2^@C07;i';tP> t:KP=¥i^. ^f-;i/. vr 
nfcr;K 7x-;i/, h y 7;L';^-D:j<5^;L'^ -S02NH2. -S02NHMe. -S 
02NHPh. -C00H> -COOMe. -CONH2. -CONHMe. -C 
ONH'Bu. -CONMe2^'J;«9if*t< . Ctih<Dfj::^^X\ l^C[)7;i^7fn 
^ tKn^i/. jtf-;!/. 7x=i;i/. hy7;P/i*P:?i5';i/. -SO2NH2. -CO 
NH2. -C0NH*Bu;5?#lc^SLVN. 

A\z:^lf^mi^^3--8 0)rJl'^\y>tLXlt. 1 ,3 - h'j ;^f•^y^ 1,4 
-y^^UVx 1 .5 -^V^:j<f-U'y, 1 ,6 -^df-9-;/f.u>, 1^7_^y^^ 
f-UV, 7x-U>fcLTl*x l,4-7x=.lxV, 1 ,3 -7xziu>, 
S-^SO-y^^TJly^UytLXit. 1 ,2 -i^^P^Vf-UV^ 1,3-^>^P 
^yf-UV, 1 ,2 -v'^P^^:i/U:/. 1 ,3 -i/^P^^i/UV, 1,4 -i/^ 
p^df:^uy, l,5-^;/^P;*-^f^U>;5«^lff>tl5?5«^ Ctih(Otj:i!>>X\ 1, 
3-hy?tf-U>. l,4-7'$^uy. 1,5 -^>3»;>^f-UV^ 1.6-^:if^-9-5t 
f-I^V. 1.4-7x-L'>^ 1 ,2 -i/^P^^v^Uy. 1 ,3 -iy^P^^i/U 

tj:f»Xs l,3-hy;/^UV. 1,4-7'f-UV. 1 , 5 -'<V3' ^t^^UV, 1, 
4 -i/^P^dfC/UV;5^#lc$f$Ul^^o 

Atci3itsMmic3-8<3[)r;i/^pv. 7x-uy, jg50^3-'8<^i/^pr 
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-Kx ^m^l--90)Ti/Jl'7^y^tLXlt-NUCOCU3s -NHCOPh 

0)7 ^} -JV7 ly^k LTl*7 5 y , 2-16 (0'y7}V^}V7 $ 

J^hLX\t'^:^^)V7^>^. i?x^;pr$yx (n -T^P tf;U) T$ y . 

8©7;u=3f;P^i;L-Cl*;*5^;L'. x^;u, n-yPbf;K -fvrptf;!/. n-r 
f-iUv ^yy^jv. sec-T'f-;!/. t-yf-;u. n-^vf-;u. -fv^vf^;!/ 
. n-'-'=3f^>;i^> >'^p^^:>';p. ^^^6 ~ 1 5 (7)T'; 

i:UTl*7x-;i/. ^"7^:-;^ 1-8(3!) T;i^3 h 

xl-dfi/, n-rP7j?^fv/, vrP3i?:3ei/'. i^^P'^^i/';i/;i-^ 

PT;p=^;i/*fc tT{*h »; 7;^;^■p^f•;^. 2,2,2- hi;7;u;fpx^;i^, ^ 
^^i-80/>pr;i/zi=3fi/Si:UTi*hy 7;i^7f-P>i h^jfi^. 2,2,2 - hy 
7;u7r'pxhafi/, ;^^^o~l 5C!)T5y;^;i'7^^;pgi: tTl*-S02NH2 

V -SOaNHMe. -SOzNMez. -SO^NHPh. -SOzNPhz. j^^ 
^2-9(Z)T;i^a^iy;^;U;}^-;PSt LTi*-COOMe. -COOEt. 
i[l-l 5(^T = y:d;P7j?^;PSi:tTl*-CONH2. -CONHMe. -CO 
NMea. -CONH^Bu, -CONHPh. - CONP h2> 1 -8 (Z)T 

^^ic6-i 5©Ty-;bf-;*'^i:LTl*7a:^;u5^;it-, $ f> ic-ft&<;5)M 

ffi. ztiho)tj:f>>x\ ^tzimt^^im. tfz\t^tiu±0yji't^. ^ 

pp> T$y. ^f-;pr$y> -r vrptfypr^y . 7^-;uT5y> i^>if-;i/ 
T$y. i-hf^yi?y. i-epyt?y, bKp#^/. -cvrpe;!' 
. 7a:-;K ji haf'^, yyP7j?=^f-ix, H y 7;i/7hP:)t^;i'. h 

y 7;P;tP:?i h^>. '>ryx -SO2NH2. -S02NHMe. -S02NMe 
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2. -SOaNHPh. -SOzNPha, -COOH. -COOMe. -CONH 
2. -CONHMe. -CONMez. -CONH'Bu. -CONHPh. -CO 

Q^CiSltS. R\ R\ R\ R*. R'0)mm§^lSO)r}V^}V}iLX\t. 
t-7*5^;i/, n-^V^;U, ■iV^y=f-)Vs ^^^J-^Vf-;!^. n-^dfe/;i^^ 

P'^=3fi/;K i/^p'^rf-;!.. ^^ice-i 5ory-;i/i: lti*. 
:^7f-;i/^ tf7a:rt;p, j^^ifc 7 ~ 1 5 i^T LTt*. 2- 
7x-;i/x^;i., 3 -7x~;i^ype;u> 2 -7x-;i'rptf;K 4-7a:-;i' 
M^^2~9©T;uy=;i^i: LTt*. xr-;K 2-rP'<-;p. 2- 

. 4-7^^T--;i^» 1 ,3 -y^fi^x-;!/, 1 ,3 -'O^i^xcn;!^, 2,4 -^V 
^i;x=:;K 1.3,5 -^-^df-y- hi; xzi;p, 1 . 3 . 5 -^y ^ h y x-;i., 2.4 
.6-^r^hyxi:i;p (Ctif>l*z:MM'^lc^-t§^'(4#: (E. ZW) ^r^-^t 

. 2-7i-;i/xf';i/, 3 -yjL-juzrmk:)]^, 2-7x-;prPfc? 

4-7xci;u7'5';k 2 -7'P'<-;i';i^if^L< ^ Ctih(Dtj:/)^X\ ^^Jl^ 
, '>^prpi^;p. 2-7x-;i^x5^;u, 3 -7x^;i.yDtf;u, 2 

-7x^;i.rpe;i/. 4 -^x-iur^";!/. 2 -rP'<.=;i/;6^j:<9^f*t< . >t 
f-iU, ^Vi/;!/. 2 -7x~;i/Xf-;i/v 3 -^xnyprPt;!/. 2-'7'P'<-;i' 

R\ R\ R\ R^ R'f)mm^S'^15 0)rV-J]^. ^^mi'-lSOTy 

^^^l--9<0ri/}l^r^y^tLXit-NKCOCU,s -NHCOPh. 

>^^^i'-8c»r;u^;uT$y^i:UTi*^^;PT$>/> xf-;ur^/> n-7* 
pfcf;uT$y. ^ V7-Ptf;i.r$y. ^>'^p-^#i^;bT5y . l^^^6-i scj 
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1 2 - 2 0 (^i^T y -;i/T ^ y Si: LTl*i^7i~;PT $ y . jg^^m 1-8 

;k ^V7'f-;u. sec-7*f-;u, t-yf-yu, n-^o^;!/. -fv^vf-;!^, 
^:t^Vf^;i/. n-^dfv';K v^^P^:^^:^;!^^ le^^ 6 ~ 1 5 0 T V -/l-S 
UTl*7a:-;u, :^7f-;i'. J^^^ 1 ~ 8 (^T;b=i^^ySi: LTl* 

i^h^i^s xhdfi/, n-rP/}?df^>, -< vyP7}?dfi/, i^^n^^^y)vt^'y 
. >^*^6-l 50Ty-;U7l-=3f^'>SJ:UTl*7aiy:3fO.^ j^^^^l-'8(3:)/^^ 
T;^^;^gfctT^*^y7;^7^py5";^. 2 .2 .2 - h y ^yL-TTPxf-;!., 
irl~8 0/^PT;^zl^^/Si: LTl±h y 37;i.;tD>i ^dfC/, 2,2 ,2 - N y 7 
;i/7hpxhaft/, ^^^o~l 5(Z)T5y;^;i/;j?:i;i/Sii LTtt-SOaNHz, 
-SOzNHMe. -SOzNMez, -SOzNHPh. - S O2NP hz. j^^^ 
2-'9(7)T;Uzi:3f>';?;;L.7}?-;i>^i:tTl*-COOMe. -COOEt. 
1-1 5(^)T5y:^;;P7j^*-;i.gi;tT{*-CONH2. -CONHMe, -CON 
Me2> -CONH*Bux -CONHPh. -CONP hz. l'-8fi^T;P 
#;^f•7^S^^ bTl*^^;i/f-^, x5^;i.f-;ts n-7'Pif;i/f-;t. ^V^'PtVP 
f-^x i^^ic6-l50ry-;^f■;^-Si:UT^*7x-;^f•7^. $<bic:-ft6c[)gi^ 
SfcLT. -hP. T$y. t:KP'3f'>. i/Ty^ - C00H^;5«^lf 6ti5;5^ 

Px T$y. >^f-;i'r$yx vyphVPT^ y. 7ai-;uT5y. ^y:^i-)V7 
^y. i-tf^yi;?y, i-epyi>y, tKPdf->. -f vT'Pbf;!-. 

yh^^fi^, Psj^dfi^. 7a:y#i/, h y ^ ^;i^x hy 

7;i';*-py h^a^^i/. i/T^. -SO2NH2. -SOzNHMe. -SOzNMez. 
-S02NHPh. -SOzNPhz. -COOH, -COOMe. -CONH2. 
-CONHMe, -CONMesx -CONH*Bu^ -CONHPh. -CON 

v}vt^s T^yx y^;bT$yx i-fcf^yi?y, tKp=^^>x y5^;Px vx. 
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-fV/oe;!^. h >; 7;i^;e-D>tf^;i/> -SO2NH2, -CON 

1,3,4-Hy tFn-f V=^/yy. i?;/f-;i/T$ (2-'7x-;p 
2--f $3^Vy V;5^*^$U<> CtlhO)fj:A>X\ 2-7x~;i. 

x5^;i.T5Vx fcr^y^;^y. 1,3,4-hy t:KP-i'v=3fy y i^:/f-;i'r5 

«9^*t<x CtL<bc^^<f;6'»"t:\ 2 - 7x-;i/X^;ur 5 >s f^yv^V. 1,3, 
4-hy fc:Kci'1'V=3fyy V. -fV-fVKyv. 2-'f sa^Vy V;5^*#lc^^L 

^a^^^tc^s Lv^^f^J!I^l£i:Lr^*. mk^. mmM. mm^. ^iti^mi^ 

^}V9)vm^. y v=f^ig> ?s:h^^x TVf'ii-^iS. 
^i^. x^y7.;U7^v^J^. ^>-yv;«.;U/J-NV^ig. p - h;i/xv;?.;i/;}xv^^ 

(I) *fci*-^^ (III) -^^ti^it^mo^wm-^^ 
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^mihti. ctihMmit{ik^<omMim\z^^x^^t^ct:t^x^^o im 
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t^^m^^MitlBO. 00 0 lmg~l Og\ ^SL<1*0. OOlmg- 

mm) 
imm 1 ] 

6-7;P;J-n-3- (4 2H.3H,5H-4 -Ti^=;U) > K 

85 % ^m<ttlVO^ (6.3 g, 96 imol) (50 nD^jfi^lc. 6- 

yjl^t^^>[^-)l, (3.9 g, 29 mnol), 1 -^Vi^;!/- 4 - (6.0 g 
, 32 mmol) tMi^. 2 OJ^m^mM^Ltz. KPt^m-^^^^U^X'i^nLtz^s 
l^mLtzm^^Mj^L . ^^y-jL- ;7K=2 : 1 (100 mL) xm^'^. 5 OX:x 

1 ommnm-^it^t. mm^t^^ (8.2 g. 93 %) ;5«e^*t^jiLT# 

4- (3- (6-7;^;^-^) -YVKy;!/) lf'<i;i?x 
6-7;i/;i-p-3- (4--<Vi?;p-2H,3H,5H-4-Ti^=;U) -CVK 
(3.0 g, 10 iDiDol)(^>l^y-;i. (190 n,L) i^TglC. 2.9M ^my:^^y-)l 
(S.OmL). 5%y>'5^:?^A//:^-#y (0.60 g) t)i\iXtz^. Tk^M^t. -i^fe 

^ST'ii^^Lfco Hi^sig^^^-tz^-f hT-itigufc^. mm^mmL. ilv^T7k 

-;i./x-7^;u^^^^^^^-f§i>^ ^mit^m (2.2 g, ijX^ 99 %) ;6^e'fe^ 
4 - 1 KP=^i^- 1 -;>tf-;i/-4 - (l-f-:7f-;u) tf-<Ui;;v 

1 -7*0^:^7^ L^y (2.7 g. 13 mmol) OTKF (40 mL) -7 St: 

T* 1.63 M n-zr^Jl^Vf-^I^-^^^^m^ (7.3 mL, 12 mmol) ^1 O^)-®;^^!^ 
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1.1 g, 10 Dimol) (DTUFmm (2 mL) ^mTtfzo EJt^^^^ 2f^mmwL 

fz^. iaiPi£^kTv^-'t;A7k^vS (lOmU ^aaMi^ximitio 
P7i>;uA/-vd^-9-v;5.?,^$±B^B^^i>^ (1.5 g, im 63 %) 

imm^ ] 

1 -:/f-;U-4 -t7^;U-2H.3H.6H-Te^V 

4 -t KP=3f:>'- 1 -7i^;P-4 - tr-<yv^y (1.1 g, 4.6 

iMDol). p - h;i/xy;^;U3jNV^l;t;^pi^ (2.1 g, ll mnol) <Dh;i/XV (50 m 

Amthv^i^A^mm (lo mi) ^m^. mm^^^^ji^xminLfz. iMxf-;pMi^ 
i^.:^^mi-h'j^i^xnm-^itfz^mm'r^t. ^mit-^^ (i.o g. jr^ 97 

[#%M5] 

1 ->lf-;i/-4 -^^^^'^b- 2H,3H,6H-T^:^V (1.0 g, 4.5 mmol) 

(50 jdL) 2.9 M mm/:^Sy-)l' (1.9inL). 5 A/ 

ij-ii^y (0.30 g) ^IrAn^fc^. tK^MMU. -m^uxmwLfz. Rm^^^ 

(1.0 g) A^n^i^mmtLxnhhtzo (i.o g) o^^y-^u^^gic 

ra-rSk. (0.94 g, JR^ 80 %) LTIt^^iyto 

4- (i-T^^f-iP) -1- (2,2,2-hy^PPxh#'>A;w#-;i/) tr 
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1 -^^;U-4 - il-i-y^ji,) e-<yi;JV (O.S g, 2.2 mmol) 0)1,2- 
i:?^ppx^> (30 mL) mmz. zrnhy7.t^>i> (2.1 g, 9.9 ididoI). ^nu 
^^hi;^ppx5^;L (0.93 mL, 6.6 miDol) tMk. 115 VX^-^mnttzo K 

:it^X5^;p= 6 : 1) X^^-f^bh. ^mit^m (0.85 g, ^SM 100 %) 

4- (l-i-y^)],) -1- (2,2,2-hy^DPXh^>';^;U7jf-;i.) t' 
-<yi?V (0.85 g. 2.2 mmol). W^^^ (0.80 g. 1.2 mmol) <omm (22mL) M 

m^xn^mm:i^mi- h l.:^mm^ pH=10 \ztj:^tXMX. ^PP7^;i.i.-e 
fAffiUfco ^PP^;L'AM^tl7K«S^:fhy ':;AT'^jg^. mm^. mhiitzU 

^ >^ y :d 7 A ^ p -7 h 37 - (^±i^ y Tit^mi/ y * 

NH-DM1 020. ^PP7^;PA) T*i^i5-t5i:. ^mit-^mcf^V^} 

(0.4 g) ;5^^KII^?fit^#jfcUT#e)tifco (0.4 g) (35>(>5fy-;i, 

^m/:f^^y'-}v^m7Lfz^. {^n-t^h. mmit-^m (o.36g. jr^ 

66 %) ;6^*e^|$^fcLT#6tLy^Co 

3 -rp^- 1 - hi^ii^-rvK-jp 

a-T-P^-rVK-;!^ (Synthesis. 1096(1982)|fi^(^:^^-e-g'^) (196 mg. 
1.0 mmol). V'y)V^U\) K (286 mg, 1.5 mmol) (4.5 mL) 

s m^ii^mirV'y-n-r'f-JX^Ty^^-^JU (34 mg. 0.1 mmol) h 50% TK^-ffc 
f-h'j'^ATkj^^g (1.0 mL) ^Ad:^. mPHm^ii^Lfc, Si^^^flS^^^gJc^fr 
illL/c:^. Tk^rADx.. MVnT^ P P;^;ui,^llbtB L/co ^ P P>^;ui^ji^4t*«lE 

jg$lgu. ^#6^L/cffl*^#|^^xy7&y;^;F,^i,^p^f. 
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(335 iDg, JlX^ 96 %) :f}^^^^t^tLxnhtLfzo 

3 - ( 1 - - 1 - h i/ju^f V K~;^ 

3 - yp^- 1 - hi/;p>f' V K-;U (105 mg, 0.3 ramol). tlTKe^^i^V (2 
58 mg, 3.0 mmol) ©h;i^x> (4.5 mL) ^^1,:^. f^my<y>'^J^ (13.4 mg, 0. 
055 mmol). B I NAP (40.3 mg, 0.065 mmol). ^^±i/^J^ (318 mmol, 0.9 

^ ; TV^-Tta?P^PD3i^;bA) T*«^-r5i:. ^M^b-a-^ (69 mg, iR^ 6 
5 %) ;5«*t^^«i4^Ji: LT^^tifc. 
[##^110] 

1- (3 -^oP7'ntf;i/) e^y • 

tf><i;i?V (0.45 g, 5.3 mmol). 1 -^P^- 3 - P P^Py-^V (5.2 g, 
33 mmol) (^h;Pxy (17.5 mL) mil^\Z. ^^7K*X h V - n -r5";i/TV^- 
':7A (0.51 g, 1.5 mmol) t 25% :^miti- h V i<:^mm (lOmD^Ant. 4 0 

m\Z^^/:^^y-J]. (2 mL) ^M?iXWimttzo nhtltzn.n^^ :^ ^ / -Jl' 
yT.-r-j],:^>tt,WU^'t^t. ^^it-^m (0.96 g, JR^ 91 %) j^ie-felgrBi: 
Lxnhtifzo 

imm 1 1 ] 

1- (3 -^PPrPbVU) -4 -7a:-;i/t:''<y ♦ ig^lg 

4- 7i-;Uf'<'Ji:?V^^Jg (0.67 g, 3.4 mmol) ^MntLX^^i^lt 

mm<DKi^^. ^mm^m^s mmit^^ (0.33 g, 88 %) ^^e^^grefcUT 

1 2 ] 

1- (3 -^ppype;!/) -3- (4 h=3fC/7x-;i/) tr^'ji^v-ig 

3- (4 h=¥'>7aczi;u) (120 mg, 0.53 mmol) 
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kLx^^mi tmm(DEjts n^tn^^. ^m^t^m (i3o mg, asim 83 %) 

2- (3-^?PPrafcr;W - 1 , 3 .4 - h y t Kd< y=¥/ U > • i^^^ 
l,2,3,4-Th7tKP'rV:ifyy V (2.0 g, 15 mmol) ^M)|sffcbT## 

mitmm(DKm. mm^n^^ mmit^ (2.9 g, 79 %) 

imm 1 4 ] 

1 - ( 3 - ^ p py p > K y > • ^^ig 

-rvFyv (1.8 g, 15 nuDoi) t:mntLx^^mitmmo)KPi:^s nm^n 

mm^t^^ (1.3 g, J|X^ 38 %) 4r^^3^^i:UT#fco 

1 5 ] 

1- ( 4 - P pr f-;i/) - 6 -y>*UP^^^9 A 

85 % Jf5^*t^*^-fb:??y'^A (3.7 g, 56 mmol) (3[)DMS0 (15 mL) ^^^K: 
> -/•JUP^^^'A (1.4 g, 14 mmol) (Z)DMSO (5 mL) 

T7Ky^rTl-7'P^-4-^PPya'> (4.8 g, 28 mmol) ^mTtti. ^UX 
2\^mmWLtz^. K^ig^^yi^ (40 mL) ^^PP^iL'A'T^JAffiLfc. 
^PP^JPAM^^tlTk^^T^N y 't;i^T?fg;g|#iil|L. #^>tl/cffi^^#i$:^^y 
*y;U:^^A^PTh^'^7'<- (^m?S ; It^xf-;!^) -C!i^■t5i:^ ^M-ft 

(2.1 g, m 79 %) :dm^mmtbxnhtitzo 

6] 

1- (5 --^PP^Vf-^U) - 6 ->'>*UP7^^A7 

1 -rP^-5 -^PP-<V^V (5.2 g, 28 mmol) !^il3|!4i: UT. ##-^6 

tmmoEPL^. nm^n^\ ^m^t-^m (2.8 g, 97 %) ^it6?fi*^#fj! 

[##^1 17] 

4- (3 --rv Ky;i^) -3 -i^^P^dftV- 1 . xf-uv>r^-;U 

85 % 7K^^k;*y»i;A (I.9 g, 29 mmol) (14 mL)^?g^JC. -fV 

K-;U (1.2 g, 10 mmol). 1 , 4 - P^^f-tl-i^jj-y . P>'>:r5' 
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(1.7 g, 11 iDiDoD) t^nTL^ 1 2mm)jmM^ifzo Kjz^^-^^^^^^-^i^M 

L/c^. *ftBb/cEI^=^riijaL. ^ ^ ^ -)\^ : 7i^= 2 : 1 (100 inL) T'?5fe#m. 
5 OVX'lOV^mnm^it^t. ^mit^^ (2.4 g. iR^ 92 %) 

18] 

4- (3-^yK';;i/) - 1 -^/^p/vdf-fey V 

4- (3--f>FU;i') -3 -i/^o^^-feV- 1 xf-uv>^-;p 

(1.96 g, 7.7 mmol) <DTB.F (50 nL) 5 %y<yiy^ A/:b''^y (0 

.39 g) tK^S^U. -B^t^MT'jiJf tfco ^SJ^ig-a-^^rt^-C hX' 

itiityh^, mm^mmL. nhtitz^^^mzTUF (4o mDv i n mm (25 

mL) ^j!in^, mU-Vl 2mmWLfzo KJt^^mzTi^ do mD ^MX. 

nhtitznMi^it^^^-i^)vi^/^^'^y-fi>hn^^'t^h. m.mt-^m (1.4 

g, JIX# 83 %) tT#?>tifco 
1 9 ] 

1- (3- (N-'<V';?;i/-N-:/f-;i'T$y) 7*pfcf;p).if^yi^v -i^^ 

^Vv^;i^^f-;i/T5 V (0.61 g, 5.0 iDmol). 1- (3 -^PP^PtVU) 
Ui^y-lfe^i^ (1.5 g, 7.5inmol) C!)T-feh^hy;P (50 mL) ^ 
miJV'^J^ (1.03 g, 7.5 miDol) tM^s SmmiBmmmtzo HfimLlt^tiS, 

U^t^t. mm^t-^m (0.82 g, JR^ 51 %) ;i^e^*SB^Bi:tX^f f>ti/5:o 
C##M2 0] 

1- (3- (N->if-;uT5y) yptvu) f^'ji^V -Ig^l^ 

1- (3- (N-'^yi?;u-N-^tf-;i/T^ /) rphr;i^) i^^yi^^v • 

(0.82 g. 2.6 miDol) (50 mL) mmz. 5 A/t!?-^ 

V (0.16 g) tM^fz^. tK^M^U. -U^fe^S-ejgif Ufco HJ^iig'&^i^-fe^ 
^ hXigiiUfcm^ ii:?S'^a*S1--5 2ix ^^^b-&4^ (0.58 g, JR^ 99 %) 
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imm2 1] 

4- (3 --fy Ky;i^) fcf-<';i>y0f^t^<9tc4-7a:~;n^-<';i>V^^ig 
(99 Dig, 0.50 ramol), 1- ( 3 - ^ n P^P - 3- (4 - >l H = 

;p) fcr-<yi?v3 • «9 »ci - (3 -ij7ppypfcf;u) -4-71- 

;nf^';v>v2 -i^^^ (110 ng, 0.40 miDoi) ^M^^. mmm2\zm\:^xKm. 

y i^T-fb^$^'> y ^-^il/NH -DM1 020, ; ^^-^ty : x-f^;!^ = 

2 : 1) -CJ^SI-rSi:, ^jl-ffc-g-^I^^y — (106 mg) J^^gfe^^ 

^^y-;P/x-x;U;6>e)^*g^1-§i:x ^jl-ffc'^^ (113 ng, 65 %) 

CHJfe^i 1 ] 

3- (1- (3- (4 -7i-;n:r^y i?;!^) T'pfcf;!/) - 4 - y 

4- (3-<VKy;U) tf^yi^y (2.0 g, lOminol), 1- (S-^PP^P 
tf;L') -4-7ai-;Utf^yi^y -ig^ii (3.1 g. 11.2 mmol) ODMF (60 m 
L) !^^?§?g^lc. mmtV (5.5 g, 40 nnol) ^Aflx., 1 0 0'C-e4l^ram# 
Ufe. tlftob/t^:^ttj?iiL. ig?g*^gSg^> tK (50 mL) Jfe-Ant, 3^V>T^DP3j^ 

;?;y;L'NH-DMl 0 2 0, ; ^pptJ^jI/A) xmm.\.. ^6i:ilt^x^ 

^ji-fk'&^i^^y-f*: (1.6 g, Jtst^ 40 %) ^fe-fei^ll 
\L\.x\%hixfzo yV—($ (1.6 g) <7)7i^y-;i/?^?gic, ig^/;<^y-;b^An 
^fz^mBL. ^v^T:>^5Iy-;^/x— r;u;i^^#*$BBi-'5i:. ^mit^^^ (1. 
8 g) ;5«a^$§rBi:fr#ibtLfc, 
[|lllfeM2] 
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1- (1- (3- (4-'fyK-;i/-3-^;i/e^Ui>;i/) rpt^;i/) - 3- 
fcf^ i; i>Jl) - 4 - h ^i/-«y tf > • 

4- (3-'f>Ky;i') fcf^'ji^V (48 mg, 0.24 mniol). 1- (3-^PPy 
ntf;L') -3- {4 - :^b^'yyx.-)l') fcf^y V • l^^i^ (61 mg. 0.2 mmo 
1) 0rth-h';;u (13 mU (in mg, 0.8 mmol) 

i2mmmM^ttzo tffffitfc^^igm. mm^mmtxnhtifz 

^-TlS^O^Pni;}N;i.A= 10:1 3:1 ^ 1:2) ^cn^t^ts ^B^t^^ 

o)y^)-i$- {22 mg) :ff^m^mmmtLx'i%htifzo y^)-wo):^^y-}i'mm\z 

81 mg. 80 %) Xl^e^T^;i^7 77.i:tT^#iDtiyco 
C^life^ 3 ] 

3- (1- (3 -bf^y i;^;!/^^!!-;!^) -4 -tf'<y t?;!/) -CVK-^u-i^ 

1- (3 -^Dprntf;p) -4 -^x-it't'^y i^^v • ig^j^(7)i-^t>'9ici 
- (3 -^pnypfcr;!-) if^yi^y -ig^^ (2.0 g. 10 mmol)5^fflv^. njfe^ 

y-#: (1.5 g. tm 59 %) ;6«e^$$^i:LT#ibtifco y')-W (1.3 g) ^ 

x.-T)VA^hnurBi'^t. mmit^m (1.3 g) :^^^uMiiiLxnhtitzo 

(3- (4->i'yK-;i^-3->r;nf'<yi^;i/) rui^ji) i?>if-;ur$v- 

4- (3-'ryKy;i') f^yi^V (l.O g. 5.0mmol)> 96% 3-i^>(f-;L'T 
$yrPfcf;i/^Py K -iS^JS (0.91 g, S.S mmol) (^T1rh=^hy;U (50 mL) 
Jg^^i^S^tC. M^tV^J^ (2.07 g, 15 mmol). 3 ^k:^ h y »5 (0.82 g. 5 
.5 mJnol)^^•A^X^ 5 NprslAPiiji^Ufco tfftil Lyci£$r«JL . ii?g^$rail«m^ tK 
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(40 mL) ^M^. m^-x^nnir^jiAx-mmLtzo ^o^^ji^j^M^MTi^^mi' 

y-i- (W±^;^yi^T^fc^i!'>'i;;5?y;bNH-DMi 0 2 0. n^mi'mm^^ 

;^) xmm-t^t. m^^^moyy ^) -w (1.2 g) fy^m^^u^hLxnhtifz 

^9y-j\^y^-T-j]^A>hnm^t^t. ^mit^m (1.2 g. 69 %) 
m^u^tLxnhtifzo 

2- (3- (4 --fy K-;i/-3 -'f';nf^yi^;L') yatfiu) -1,3,4- 

Oh';i^) -1.2,3.4-T-h7kKP-fV'^«^yyv.^gM^ (236 mg. 0.96 min 

oi)tm^\ ^mm4{zm\^xm^. tiim. -mt&^n^tzo nhtitzisL^^m^iy 

y *>j7*;u* ^A^dvh^^^-f- ('M±u y -VT^fc^ig^y y ;??>rVi.NH - dm 
1020. mmrn'r^utn^ji^i,) x^^mv. ^ hizmm:!^^)^^/^^-^^^]!)^^ 
nu^B^^t. mm^t^moy V -i^ (200 mg, e? %) ;5^'e-feSi§si;LT 

^t^tifcp y^)-i$ (154 mg) 3fy-;i.^;iiDxfc 
■^x MML. m^^X^^y-ji:^^hnU^B-r^ts ^Mit^^a (84 mg) A^^^-^ 
^^^BtLxnhtltzo 

3- (1- (3 --f>Ky— ;i^rPbf;b) -4-tf^y>?;u) >r>K~-;b.ig 

^^^^ 

3— :^7tf-;i.T5/rPt';p^py K • ^ ici - (3-^PPr 

PtfjL-) VKy > -Ig^J^ (223 mg, 0.96 mmol)^MV>. mmm^l^mi^XK 

}^^. fSffi. mm^n-ofzc nhtifzn.±^m^'y^)'h^)vio3u^n^hJf^y 

^ - {%±y y i/T^t^Miy y *y;i.NH - dm i o 2 o . mmm ; ^ p p;J^;u 

A) -^Msn-rsi:. ^ji^fc-g-^icD^y-^ (227 mg) fi^mn^i^m^tLxnh 
titzo yv-i$<o^^y-mmz. ^my:^^y-j\^^Mxtz^. mmt. m 

V^T>l^y-;i./x-x;U;5^f,^^^-t5i;, ^^it^^ (186 mg. JR^ 54 % 
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2- (3- (4 --f y K-;i/-3 -^;utf^y T'Ptr;!^) -fv-f^Ky 

1- (3 -:?PoyPt:;i/) -3- {A- :^h^iyy^-J^) tf-^Vi^V-ig 
^^On:b"9lcN- (3 -yn^rPtf;!^) 7^;W^K (590 mg. 2.2 rnmoD^^ 

-Jl^^hnU^et^t. mmi\:^^(DyV-i$ (490 mg, JR^ 79 %) ji^^e-feJ^ 
^i:LT#^bti/c, "7';— 1$ (120 mg) CO;^ ^ ^ -il-^^^Slc. 

m (90 mg) i)^^^1^^hLXnhtLfz. 

2- (4- (4-'fvK-;i'-3-'r;nf^';i^;i') t^^ji^) ^v-ok'/v 

-1,3 ->^;J"V -Ig^J^ 

1- (3 -^ppyptr;W - 3- (4 h^i/:7i-;b) tf^Ui^v-^ 

«9 tcN - (4 -yP^y^";!^) K (846 mg, 3.0 mmol) ^ 

7A^PVhy^7i'- (K±t^y ^^T^b^i^^^y :^?^>'I^NH-DM1 02 0. 
fc. ^Ji-fb-^^O^y-^: (709 mg. JRm 88 %) J^^'^H^fei^^fc LT#e>tLf= 

o 7y-#: (80 mg) <3[>>i ^ y -;u^?gic> ig^/>i^y-;u^j!inx.fc^s ^felSt 

?^v^T7i5^y-;^//x-T•;^;i^6ll$$B^B■r5^^> mm^t^^ (68 mg) ^^'S-fe^S 

2- (5- (4->fvK->'i'-3-^;i/tf^yi/;i/) ^V5^;i/) -fv-rvKy 

1- (3 -■^PPT'Plf;!/) - 3- (4 h'^i/^x-;!/) e'<yi?V-lS 
^lg<3!)nb «9 icN - (5 -T'P^^Vf-;!') 7^;i/'t' 5 K (887 mg, 3.0 mmol);^ 
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mmmi ^^vit^juj.) xmrnt^t. m<t^^(oy^)''i$ 028 m) mm 

791 mg. m 88 %) ;5>'e^$g^iitT^te>nfco 

immm 1 0 ] 

- (334 mg, 1.8 budoI) ;^fflv^. 3lii6"e^4 Jcif 1;t^ 

(e±i>^';:i^T^k^ig:iyy;?jy;i.NH-DM1 0 2 0. J ^^x^;i^ 

-ft (293 mg, JR^ 52 %) LT#f>tifco 7 U -ft (90 mg) 0) 

x-x;L.;6^f,#$*rB-tSa;. ^m^t^m (89 ng) ^&^^^tLxnibtltzo 

imim 11]. 

1- (5- (4 -^ry K~;i^-3 --Tii-tr^yi^;!/) ^vf-;w tr^vi^y- 

2-:t> 

V^;!-) - 6 -/>*UP^^'^A (387 Dig, 1.9 mmol) ^m^. 1116^^4 iCiHUT 
7-1'- (ir±:>'y^>T^|:^i5!^>y;?;y;i.NH-DMl 0 2 0.^m?g; ^pni;ix 
125 mg. m 21 %) LT^f ibtifcc 

immm 12] 

3- (1- (4-e-<yi>;i.7'f-;i.) -4 -if^y 

:^mV)f'^l^TJ\^^^^l. (150 mg, 4.0 mmol) (OTHV (15 mL) eSig^ 

1- (4- (4-'f>K-;u-3-'f;ptf^yi^;u) tf^yv?>- 
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2-ty (290 rag, 0.82 ramol) c^THF (10 mL) m^^Ti^i^TTmTtfzo ^ 

mi-hv^^tMk. m\.fz^mi$-tm\ttz, mmmmx'i^htitzu 
%) ^mn^u^ntLxnhtitzo yv-i^ (is? mg) o):^^>f''ji'mmz..i& 
mmit^m (193 jDg) :fyi'^n^u^tLxnhtitzo 

3- (1- (5 -if^y -4-e^iii?;i^) -fvK-;i^ 

1- (4- (4 -^vK-;u-3--(';nf'<»;i^;i/) t/^jp) kr^yi:^v-2 
1 - (5- (4 -^>K-;i^-3-'f;i^e^yi?;u) 

) lf'<yi^V-2-;t> (340 mg. 0.93 mniol) >^ffly>. ^Jfe^Fil 1 2 icip li T;^]^: 

> mi^. mmt:n'otzo nhtitznM^mm:^^)}^:^^^^^^^^^^. mm<t 

%m (273 mg, 83 %) j^SSfeM^fc UT#6tifc, 
[||Jife^^l4] 

3- (1- (3 --f V-rvKU V-2-'i';P7'nfcr;p) - 4 -If'O; 

1- (4- (4 --f vK-;u-3->r;utr^yi?;b) rf-;i^) tf^yi?y-2 
-;f><^^-^t>0l-2 - (3- (4 --fvK-;!/- 3 -^;Hf^yi:?;u) 7*nitf;p 
) V^VKV V- 1 ,3 (2.0 g, 5.2 ramol) i^fflVN, Ulife^jl 2 icip 

. m.mt^^<Dy (1.1 g) ii^m.n^%t^ntLx%hiifz. yv-wo):^ 
^y-}\^mmz. ^m/ :^ ^ >' -j\^^M^fz^s mm\^. m^^xi^9/-)W^ 
-7-)vfi^hnm^ir^h. mm^t^m (o.84 g, n %) t^mL^u^hK. 
xnhtifzo 
im&m 1 5 ] 

3- (1- (4 --f v-f y Ky v-2-'t';urf-;i/) - 4 - tr^^ y i^;!/) -rv 
1- (4- (4 -'<>K-;u-3 -'C;n:f^';>^;u) yf-;u) if-<y>^v-2 
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-ty(oRt)'o\z2- (4- (4-'f'>K-;i/-3-'f;utr^giP;u) y^ji) 

^V^VK'jV-l.S-i^TfV (362 ng, 0.90 mmol) $-ffiV>. I^Jfe-fi^ 1 2 Jcifl 

i$ (112 iDg. m 33 %) ;5^'^||fe^^i:LT#e)tifco yV-i$ (106 ng) (3D 
^Mit^^ (80 mg) ^'m^^T^tJVy 7 7.ttxnhtifzo 

3- (1- (S-'f v-f yKy>-2-'f;i/^V5';p) -4-tr^yi?;p) >f 

1- (4- (4 --f y K-;i^-3 -'f';i/tf>i';i?;i/) tf^yi?y-2 
-;i-><^f^t>'!)ic2- (5- (4--f yK-;b-3-'f;i/tf^yi?;i/) ^vf^;u 

) -fy^r^'Ky V- 1 .3 (258 mg, 0.62 minoi) ^fflv>. mmmi2\z 

hVyy^- m±i^V'>r^t^mi/^)t^)VNli-DM1 0 2 0. i ^ 

nP7^;Pi.) T*mS3U, ^h\zmm:r.f-j\.f,^f,^t^^-i-:^t. ^B^t^m (103 
mg, JR^ 43^ %) LT#e>;nfco 
[IliifeM 17] 

3- (1- (3- (4 --f >K-;u-3 --fyi/tf^yi^;!/) 7*Ptr;p) -4- 

4- (3-'fVKy;i/) tf-<y>?V (ISS mg, 0.82 mmol). 1.3-i?rP^y 
^y<y (76 rag, 0.37 mmol) (^DMF (6 mL) ^^^^SlC. M^:J??y -^A (216 

Bg. 1.6 mioi)=^Anxx 8 ox:xmmmnLtzo mttz^^mmt. ^mtm 

7k (20 mL) ^Mt.. i^v>T^nn7h;i/AT*ft&tBLfco ^pP7i^;uAM^M 

^ts ^m-a-tKD^y-^: (107 mg, 66 %) ;6>'^Si^'feM^i: LT#f>tL 
fco 7y— f$ (98 mg) (D^uat^jUM^mm::. :^ 9 y -)\^^Mkfz^. m 

aiL. m\^^x:^9y-}i'XJL'-T-)^:f)>hnuBBt^ts mm^t^^ im mg) 
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mmi 18] 

1- :/^;i^-3- (1- (3- (4 7*Ptf;u) -4- 
4- (3-^vK';;u) tr^';i^v(^n^9'9ic4 - (3- 

Ky;u) tr^Ui^V (64 ng, 0.30 Diniol)> 1- ( 3 - -^^ P D^^P fcf;W -3- ( 
4 h^>'7x^;L') tf^y i>v •:^^ig(^nt)'9l-l - (3 -iJ7nDyptf 

-4 -7i-;L'e^y • iS^Jg (99 ng, 0.36 mmol) ^MV\ IIJife^2 

yy^- (^§tH?S ; ^PP^^I^i^ 5 TV^-T^SlP^PP5^;i'^= 3:1 ) T'M 

ig-tsi;. *m^#)07y-^ (122 mg) :bmn^^m^tLxmhtifzo y 

^-)l/x.'-7'}\^f>>ft>mt}imt^t. ^jg^k-^^ (88 ng, JR^ 60 %) 
^T=t)l^y 7 J^hLX'i^htifzo 

immM 19] 

2- >if-;p-3- (1- (3 -if^y i^ji^rpe;!/) -4-e'<yi?;p) -cv 

4- (3 -'fVKy;!') fcf-<yi^VOntD«9t-4- (3- (2-7^^;i^) -YV 
Ky;i^) fcf^yi^V (171 mg. O.aOminol), 1- (3 -^^'PP^'PhVP) .- 3 - 
(4-^lh^S/7a:~;i.) tf-iyv^V •ig^^(3!)R*D«9m- (3-^PP7'P 

tr;i/) tr^y^^v -ig^iS (220 mg, 1.1 mmoi) tM^\ mmM2\zm\^x^jZ^ 

±i/y*>T-fb^S5ii^y ;<;y;i^NH-DMi 0 2 0. mmm ; '>^=if'9-> : s^^xf- 
;u= 1 : 1) xnmt^ts mmit^myv-w (224 mg. jr^ 82 %) i^m 

n^ifhm^tbxnhtifzo yv-i$ (220 mg) o):^^y''j\^mmz. ^m/^ 

^ y -Ji^^M^fz^. mist. j^v^Txaly-;^7):.^,#^grB-r5i:, ^m^t^^ 

(120 mg) ;5^1gi3!^'fe^^i:UT^#e)*lfc, ;?e>tc, (49 mg) ^-^ti^^iSIL 

. mmit^m (43 ng) >fere^T^;i'777.i:LTtffc, . 
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6-yhdf^>-3- (1- (3-tf-<yi;?;i.ype;u) -4-bf-<yi?;i.) ^ 

4- (3-^>K';;i.) If<<i;i;y(0{^t5^lc4- (3- (6-^h:Jfi/) ^ 
VKy;U) (laSmg, O.eOmmol). l- (3 -^^^norntf;!.) -3 

Plf;i.) tf-<yi?V (173 mg. 0.84 miDol) ^-fflVv SIM^ 2 I'f^l^ 

s±>^ y iXT^fc^i^i/ y ;^;y;i.NH -DM1 020, i ^^V^ : f^^x 

^J\^= 1:1) TittS?U, ^^tw|t^x5^;i.X--^^tV;6^f,ffM^t§fc. ^jg^b 

^#07y-#:. (131 Eg, jR^ 61 %) m^u^ktxnhtifz. ^y-^ 

(128 Eg) <^^^y-;i.^i^^ic. ^my^^y-ji'^Mttz^. mt. ^v^Tx 
^y-;i./x-x;b;6^^#Mg-t^2;, ^Jl^k-^^ (137 mg) ffS^'^^^ttx 

[1146^2 1] 

6-7;U7f-D-3- (1- (3-tf'<yi?;i.rnfcr;i^) - 4 - tf-< y 

4- (3->i'vKy;P) tf-<yi^y(^^-^t)«9tc4- (3- {6-yj\.tr=i) -Y 
VKy;i.) tf-^yi;?> (218 ng, l.O mmol), 3 -iy :^^j]^t ^ yyuifj],^ 

'^m^(7)RtD^\zi- (s-^pprptvu) tf-<yi^v -ig^ii (277 Eg 
. 1.4 EEoi) ^irfflVN. mmm\zm\:^xMPi:.. mm. mmtrff-otz. nhtitzn 

-;i.= 10:1) xnmL. ^h\z^ti0vtsjii./)>hnm^-t^t. mm-it^m 

yv-i$ (67 Eg, m^m 20 %) jft^^^u^^kLx-i^htitzo y^j-i$: (50 Eg 

;i./^x-x;i.;J.f,^^^-|-§fc, (37 Eg) ;)^^^^j^H^i;LTtt'b:tifc 

[Iliffefi2 2] 

5- yjuto-3- (1- (3-e'<yi?;i.rpt';i') -4-e-<yi^;u) ^ 
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4- (3-^>K';jL') \^-<Viyyo)iXt>^\z^- (3- (5-7;u7r-p) -r 

VK';;U) tf^Ui^V (175 mg, 0.80 mmol). 1- ( 3 - n py D fcf;i/) -3 
f'Ojv^y (220 mg, 1.1 inmol) >^^V>. HiifeM 2 tci^l 

wi^^yi^T^k^isfi/y *y;uNH-DMi 0 2 0. m^^. ^wm^9)\^) -C!^ 

212 Dig, 99 %) i^^^^kLX%htifzo y^)-W (208 mg) 

-T)\^f»tbnn^t^t. mmit^^ (227 mg) fim^u^ttxnhtitzo 

e-yj]^j^n-3 - (1- O-'f y>ry Ky v-2--f';i'7'Ptf;i') -4- 

4- (3->rvKy;u) hf-<y>^v(^nt5«9ic4- o- (e-^iP/fp) -r 

l/'Fy;!/) l^^yi^V (109 mg, O.Smmol). 3 -i?;/5^;PT ^ P fcfil/^' p y 
K •:SKJSontD'9tw2- (3 -^^PPyPtf;i/) V-f VKy V -JSK^ (13 
9 mg. 0.6 mmol) $rfflVN. Iliife^H I'^PCTHJ^. JAtti. ^HlfS^rr-ofco nhtl 

tzm.^^m^i^ y *>r;p;^j ^A^p^h^^^^-f - {m±'y y i^r^b^sn^^ y :^ 

V;i/NH-DM1 0 2 0. ^tti?S? ; ^^pptInJI^^^ : :^^y^)\,= 20 : 1) T-J^ig 
$^lCi57PP;J^;UA;5^^#^^-r§k. ^^^-g-^KZ) 3? y — 0: (107 mg, iR 

m 56 %) ji^^a-fe^grB^^bT^^tlfco 7y-^*: (78 mg) (D:^^y^-)l'mmz 

^t^t. mmit^m m mg) :ffS^^i^^tLxnhtifzo 

[^ifeM2 4] 

2- (3- (4- (6-7;i/;fP'fvK->'i^-3-'C;u) kf'^yi^;!/) rptr 
;p) -1,3,4-hy t:KP^V=aeyyv-Jg^iS 

4- (3->fyKy;i/) tf-^y ':>vont^9»c4 - (3- ie-yjit^) ^ 
yKy;i/) e^yi^v (175 mg, o.8miiioi). 3-i^^^;i^T$y7'ptf;i^^py 

K •JSi?ig<^n*^9»c2- (3 --^ppypfcr;!/) -l,2,3,4-fh7tKo 
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^ V^y '^m^ (236 mg, 0.96 mml) ?fe■MV^. mmU^zmiSXKJt. M 
'U±iy V l^^TimWy y *y;WNH -DM1 02 0. ; ^ P P : ^ 

3'y~;b= 20:1) T'i^$3L> ^^tci^^xf-;i.^e>^$$i,-r:5i^. ^mit^m 

o)y^)-W (176 jDg) ^^'^^^^tUT^f^tifco 7 

^■rSi!. ^m\t^^ (202 ng, JR^ 54 %) ;6^i'fi^$gH^l: Lx^f ^>tifc. 

5->(h#i/-3- (4- (3-e-ii;i?;i.rPh-;M -2H,3H.5H-4 

4- (3->fyK';;b) ff-<Vt^V(^^^^^)ic4- (3- (S-^h^^v^) 
VK';;i.) - 1.2.3. 6-Th^tKPeyi^> (115 ing. O.SOnuDol). l-( 
3-^PPrPtf;b) -3- (4-;«f>^i>'7:n^;W U • S^^tf^f^ 
(S-^PPrPtfiP) \^^^}^J>y ^mk^ (139 .Dg. 0.70 mmol) ^ 

mmm ; ^^^y : g^mx5^;i.= i : i) xnmt. ^hizmmj^^M^hmu^ 

•t^t. mm<\:^m<DyU-i$ im n.g. JK^ 61 %) ;5^^^^^$§^i:LT^f^) 
tLfco 7y-^ (80 mg) 0):^^y~jvmm\z. :^ ^ y -Jl^Mktz^s m 

BL. ^v^Tp^^y~;^/'x>-r;^;5^^,Sig--f mit^^ (40 ig) 

^^tLxnhtitz. 

CllifeM2 6] 

1- (4-^>K-;u-3-^;i.e-<yi?;u) -3-\d-<iJi^j\,ru^<y-i 

4- (3--fVKy;U) e-<yi^V (200.mg, l.O miol) CDi^^^PP^^y ( 
15idL) t-yi^y (5mL) :^ijnx. 0t:tc:^4llUfco i^VNT. 3-;/ 

PPrPlf7|-^;u^py K (0.25 niL. 2.6 n«iK>l) ^^MTt. 0 -CT 2 I^P^Jg^ L 
tzo KJt^^^^^m\z;^^i. 6t^xf-;p-eJAtBL/z^. mm^L^Ji^m^ IN 
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mm. •^m^mm-r^t. (loo ng) m^htitzo mm^'H nmr 

k I R"T^sifgtfcm^ c<z)m^^#i<^T-feh-hy;L' (10 idL) mmz. 

y (350 rog. 4.0 miBoi) ^jjoxxs ovx'smmmnttzo m^iM^^^^mm^ 

. 7k (10 mL) ^v>T^Dn7h;ui.-rl6mt/'co ^^^t-Ji'MsM^MTk^ 

yy^- {n±iy V v'T^b^Mv^ V Hj^Jl^NU- DM 1 0 2 0 . mmm ; '^^if 

y :s^^xf-;i^= 1 : 2) xmm-r^t. mm^t^^o)yv-i^ o? mg. jr^ 

29 %) ;5«#^T^;i/7T;:^ii LT#<btifco 7 U — f*: (67 mg) 0):^^y-)\^m 

^^WLt^t. m.mit^m (so mg) fimn^T^^jy^yyTshLxnhtitzo 

{.-mm 2 7] 

( 4 - V -2,-^}Vi/^u ^^'y}V) ( 3 - tf y i^yPT'o fcf 

4- O-'fVKy;!/) v'^n^^ifyv (248 mg, 1.2 iDiDol). 1- (3-^ 
5^;UT^yyPtf;i/) tf^^yv^V (200 ng, 1.3 mmol) ©1 ,2-y^^PPx5fy 
(10 nU mmz. h^)r'^h^'yii(imtits^mi'V^)^i^ (377 mg, l.Smmol). 
mk (70 mg, 1.2 nmoD^-Anxfco ^M.X\ 2m^m^\.fz^. ^SiSli-^^I tf^ 

?S1^APXT pH=ll i:tfc^. ^nxit^}V2>.Xii\mLfz. ^nD3^;i^AB$'*g7k 
h y AT-lg^gl^^gSg L . ^# ^ tifcffi^^^i^^^ y 7 A ^ D V h 

y^^-f- (@±i^y:>^T^fc^i3v^y :^y;uNH-DMl 0 2 0. ; i^^ 

x^;i.) xi^mt^h. mmit^moy^)-^ (341 mg, Jixm so %) jj^'MjS^^ 

?6ll^i:LT#^^/co ^y--?*: (335 mg) O:^ 9 -))^mm.\Z. mk/:^^^ 

it^m (219 rag) f)iB^U^nm^t\.xnhtlfzo 
[^iifeM2 8] 

1- (1- (3 -e'<yi?;i/7'pe;i') - 4 - tr'<yi>;u) -3-Tif-fyK 

y V-2-;i-V -J^^ig 

4- (3-^yFy;i/) e^y 98% 4- (i - i2-^h) 
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^yX^lSrVV=.ji,) (lOO ing. 0.45 miDol). 1- 

De;u) -3- (4->ih^'>>'x=;i.) bf-oji^i/ ( 

3- ^DPypif;|,) tf-^yi;y (120 „g. O.6O mniol) 

^yy^- {'u±iy ij ^yrmw-y v -DM1 0 2 0. m^Wi ; w^m 

^ 53 %) fi^U^m^tLxnhtLlt. 
[^^2 9] 

y (149 jDg. 0.60 nmol). 1- ( 3 - ^ D D^P tf;!/) -3- (4->(hdfi/:7 

x-;i.) (3-^pprPif;i.) tf^yi^v 

(166 mg, 0.84 moI) ^MV^, 11*6^^2 JCipCT^j^,, J^ffl. ^SIH^It 
ofco #e>^ycffl*j^^^i/i;;{;/r>;!;7A^^PTh^'77^~ (^i^^y^^T 
^h^S?^/ y *y;PNH -DM1 02 0. ^ffiM ; '-^ifV : «^xf.;i,= 2:1) 
t?!^S!t5fc> ^^^b^#|07y-# (202 mg) ;6-*^^«#ifctT#iDtl/co 
^'^^-^^^^^-^^^^^^'^ ^^^^ ^^^^^ 

^y'-j\^y:^-T-juA>ibm^t^t. mm^t^^ (85 mg. urn 35 %) 

2- (3- (4 -:^7^;^tf-<yv;;^) rptvi-) -f v^vKy > -^g^^ 

4- (s-'fvKy;!,) ^f-^yi;>of^^^>,^^4_ n-tyi^j],) e^^ye; 

V (124 mg, 0.50 mmol). 3 - f-;!^^ $ y y p p ,; |- . ig^ig(35^^;^ 
^\Z2- (3-^PP37-pt:VU) ^V^VKyv-:^^!^ (139 mg. 0.72 mmol) 

0 20, mmmi :y^y-;p= 20:1) x^nmt^t. mmit^ 
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i^oyv-w {158 rag) i^^n^mM^tLxnibtitzo y^)-w<oi^^y-)\^m 
^^^t^t. m.mt^^ (91 mg. 44 %) ifin^u^Bt\.x%htifzo 

[||feM3 1] 

4- (2-:^7f-;i/) -1- (3 -tf'Ojv^iPrPejU) lf>iyi>V -ig^:^ 

4- (3--<yKy;p) e'<yi^>(^{^^D9tc4- (2-:^7f•;^) e-<yi^ 

> (167 mg, 0.67 mmol). 2> -iy :^i-}V7 ^ yyn\^}V^ u\) K • lS^lg<7)'{-^t? 
«9tCl- (3 -^DP7'Pe;U) fcf^y -Ig^tg (198 mg, LOmmol) ^ffl 

7 A ^ P V h 7 - ('B±'y y i^'T^b^Mi^ y *y;UNH - DM 1 0 2 
0. ^§tB?^ ; ^^-^-V : ^PP;J^;i/A= 1:1) ^m^t-^^0)yV 
(187 mg) ;&^^feJte|g#fct-Ct#^tlfcc V ^) -Ti$.<0 ^ y -Jl^mmz. ife 

myy^^y-j^t^xtz^. mmL. m^^xx.^y-}\^/>^hmu^-r^t. mm 

<t^^ (177 mg, 64 %) ;i^'e^$SB^i:LT^tibtLfco 
[Ulife^ 3 2 ] 

2- (3- (4- {2-i-y=f-)v) fcf^yi?;u) T'Pfcf;!/) > v^vKy V • 

4- o-'t'vKy;^ if^yi>vcDf^t)«9tc4 - (2-^75";!^) tf^yi^ 

> (149 mg, 0.60 mmol). 3 -i^ :/^^Jl^7 ^yy^^fJl'^ \^ ' ^M^O)i^t> 
^\Z2- (3 -^PPrPlf;U) V-f VKy > (209 mg, 0.90 mmol) 

y;P;?7 7 ^ ^ P V h 7 - ( g±iy y :iy Tlk^i?:^' y ;^ >r;i.NH -DM1 

0 2 0. ^pp/j^ji/i.) -e!fis?-rsi:. m.m\t-^m<J>y^)-w (ii9 mg 

^k-^^ (110 mg, urn 41 %) ;i^e^i^f0i:L-Ctf ^btifco 
[^«g^«|3 3] 

3- (1- (3 -e^y i?;uype;p) -4-e^y>^;b) -2-rif-i- 

127 



PCT/JPOO/04068 

VJl^) \^-<Vi» (191 mg, 0.80 nuDol). 1- ( 3 - ^PP^Pe;!.) -3- ( 

;U).tf-<yi;^V -ig^J^ (222 mg. 1.1 mml) ^^(,n, HMfJ 2 tC^l^T^/S, 
^glS^tToy-c. #6tl/cffi^^#f^i/i;;i;y;U;F;^Xs^^PvHi/77^- 

y iyrit^m^y y *y;i^NH - dm l O 2 O . ; ^^^y : g^^x5^;^ 

= 3:1) -CllSf Si:. ^mit-^^<7)y ^) (236 mg) L T 

[|^ifeM3 4] 

(2-'i't/K-;i^-3-^;i.xf-;i.) ( 3 - i?;i.yp 7? 

4- (3--CyKy;i.) tf'<yi?>t^)^tD9tc3- (2->(f.;^T5yx^;^ 
) -OK-;!^ (123 Bg. 0.70 mmol). 1- ( 3 - ^ P py p e;!') -3- (4- 

\^-<^}i>y -m^^ (198 mg, 1.0 mDol) ^fflV^. ^ifeM2 lclii:T;g;S> 

i-T^b^Mv^ y tl^}Vm -DM1 0 2 0, ; ^^if V : |^^x5^;i.= 1 

•1) T-3^^-f5i:, ^m^t^oy ^) (166 Bg) ;5i=iaM^^^#ii:LT|ff> 

V^T^^y-;i./'x~x;M.^>^^|§^5t, mmit^m (167Bg. JR^ 64 %) 

3- (1- (3-if-iyi;;i.rpe;w - 3 -tr^y i;;u) ^>k-;i.-:^^ 

4- (3-^>Ky;b).if-iy>?>'0f-^t>«9tc3- (3-^i/Ky;p) e-<y 

(104 ng, 0.44 miDol). 3 -i5:?l^;UT$/rPe;U^^py K • :S^ig<3[)/-^ 
(3-^PPrPlf;i.) bf-^yi;>.ig^ig (122 mg, 0.62 BBol) ^ 
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2 0. mm^ i ^PD7i>;i.A) -vmt^h. mmit^moy v (125 mg) 
}i^^MXfz^s m^i^xwM^m^t. (129 mg, u 

%) :ffiB'^7^}Vy7 7.hLxnhiifzo 
ClliifeM3 6 3 

3 - ( 1 - ( 3 - tf iyjvy'u - 4 - tf^ <; v?;L') >x V • 

4- (3 }^^^}i^y<oRM\z^- (3-^vy7^-;b) if 

-<yi?V (152 mg. 0.64 mmol). ^ - 'y :^f-}\^r ^ K ■ 

<jyRM\Zl- (3 -^Dn7'oti';U) f'^y • J^^^g (178 mg, 0.90 mmo 

y;?7>5'*;i/*7i^^pvhr^7-f - (W±i^ y rit^Miy y * >!7*;1'N h - dm 
1 0 2 0. mmm ; ^pP7^;pi^ :\/^^y-)i'= 20: 1) T!|f$i!'r^if. ^m^I: 

^mO)y^)-i$ (238 mg) ;^il^^i3#li:tT#f)tl/co 7 y -#:(^> >i ^ 7 
6#*S^B-r5t. ^jl^t-a^l (235 mg. JtX^ 92 %) A^^^^Ur^tLxnhtlfz 

o 

[||JifeM3 7] 

2- (6- {4-^y\^-jl'-3-^}\^if^Viy}l^) ^^i^}]^) -fV-f>Ky 
V- 1 ,3 'i^m^ 

1- (3 -^'PPrPtf;!/) - 3- (4 -pi h^'>7x-;p) kf'<y i^y-ig 
^ig^ntD^icN- (6-yp^^df^i/;i/) 7^f;i'-f $ K (682 mg. 2.2 mmol) 

m&m2\zm\:xm^. mm^n^tz. mtitzn^m^iyvt^)]^ 

^tj^i.^p^h^'^^'f- (W±>^y:>^T^l:^Mv^y ;^>^>NH-DM2 0 3 5 

. mmi^ ; ^pPT^jUA : -^^^•9':^= 1 : 1) xnmt. ^^icf^^xf-;!./^^^ 

•9-V;5^6ffi^fB-r5i:. ^m^^<^7y-f*: (359 mg, JR^ 42 %) 
%t^BtLXnhtltzo 7y-^ (186 mg) >i 5^ / ic. ^^/^^y- 
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(174 mg) /fi^mm^ttxnhtitzo 

2- (2- (4 -^y K~;i/-3 -Y;i^e'<";>:/;b) xf-;i.) v-yvkw 

1- (3-^PDrmf;i.) -3- (4-:^h^^>y:c-)U) f-^yi^V-ig 
^igcon*D'9lcN- (2-rn^x^;u) K (559 »g. 2.2 mmol) ^ 

y^^^^h^yy^- i'B±iy V i^Tit^Mi^ V *y;pNH - dm i o 2 0 . 

. y:6^hnn^t^t. mm<t^m<Dy^)-i$ m mg, urn 63 %) ji^^^^ij^ 

BlfcLT^f6ti/co yv-i^ (172 mg) y -;i.i§?gtc. 

tMktz^. *Jl-fb-^^ (152 iDg) 7^ 

2- (4- (4- (6-7;b;^-p>rvK-;p-3--(';u) e-<y^;^;i.) 

4- (3-^VKy;i.) e-iy>^ViDr^b^»c4- (3- i6-yji.tn) ^ 
VKy;i.) f-<y>?v (437 lag. 2.O1DID0I). 3-i?>i^;i.T$yrDtf;i.^py 
K .^^4g(^/ttD9tcN- (4-7'P^:7'^;i.) 75r;W$K (677 ng, 2A mm 

oi) *Mv>. ^jfe^Hi^i^si^TSis. m. mmrn^tz. n^titzm^mm 

Ml 0 2 0. ?tffi?S;^DP4^;i.i,:^5ry^;p= 20:1) TlfSl-^fc. Hjg 

it^myv-i^ (756 mg, Jtx^ 90 0/0) m^m^nkLxmtitz. yy- 

(100 mg) (D:^^y--mm\z. ^m/:^^y~)i.^mxfz^. 

[SIlife^NO] 

6-7;i/;i-p-3- (1- (4--<v^vKyy-2-^;i.7'f^;i.) -4-^ 
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1- (4- (4->fvK-;i'-3-'(';n^xy>:;^;i/) 7*f-;u) 
-:i-y(DRt>*)\z2- (4- (4- (6-7;U7fP-CyK->'I/-3-'f;P) tf^ 
y >?;U) 7*f-;U) ^ V-f VKy >- l ,3 - -yV—^ (135 mg, 0.32 mni 
ol) ^rfflVN. ^HS^il 2lci!pi;TRjS. itiS. M^ffofco nhtitzU^m 
^i/ y 7X.^?Dvh^*57'<- {'M±iy y v'T^b^SHi^ y ;&y;UNH - 

DM1 0 2 0. ?^fcB?^ ; ^PD^iNiUA) T^ifiii-r-s i: . mmit^^o)y V ( 

81 mg, JR^ 65 %) ;5i^e'fe®^i:LT^#^^Lfcc 7 y ~-f$: (50 mg) (Di^^J- 
(54iDg) ;5«||fe7^;i/7 7J^i:LT#ibtLtco 

[Hiife^^H 1] 

2- (4- (4-'rvF-;i^-3--Y;nf^yi^;i/) r^^yu) -1,3,4-h 
y t Fct-f vdfy y y 

3 -i^pif-;uT^ yyi3tf;i/^ny k • JS^^<^nt3 1 - (2-1.3,4 

- h y t: KP-f V^y y;i/) -4 -^DP^^'V- 1 (285 mg, 1.2 mmol 

y y :d 7 ^ p V h ij'* 7 7 - ( E± y r y * y h - d m 

1 0 20. ^toTiS ; ^nP;i-x;i^A : -var-9-V= 1:1) T")^Sl!"r -S i: . r5F{$: ( 
95 mg, 24 %) ;&^'M'fe?E&t^^i:LT#ibtifco ©jit^H NMRi: I RT 

y tA^^p^F^^^-T- (W±>^ y -^^T^k^Mi^^ y tiff)V^ 

H-DM1 0 2 0. m^WL\ Onni!rs}\.h) -^im.-t^\L. mmit^^^Oy V - 

^ (63 mg) :dm^mv^^ttxnhixfto y V -^(o^^ y -jummz. mt/ 
:^^y-}i^^M^fz^. mmL. m^-x^M^^^m-t^ts mm^t^m (63 mg, 

^57%) Am^T=E)\^y7?>ttxnhtltzo 
[#^^2 2] 

6-7;P7r-p-3- (1- (3 -'>T/rptf;u) -4 -tf^y i;';!^) -fvp 
4- (.3-VvKy;u) e^^y i^v(Df^t)'9ic4 - (3- (Q-yji^^a) h 
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vKV;u) f-^Vi^v-ig^^ (1.02 g. 4.0 iDBioi). 3-i>y^;i.T^yrDe 

;i'^«:3y K-iS^Jg(^nb'9 4-7-0 ^r^pz.M;;i. (715 og. 4.8 .moD* 

^;i.:fjyA^a^h^yy^- in±>' y Ti^Wy i3 - DM 1 0 

2 0. ^£Bfg;^inD7i^;i,A:^>5'y-;p= 20:1) X^^t?bh. mit^m 
(1.18 g. m 83 o/o) ;6>*^6^^i:LT^f ^>tiybo (1.08 
g) ^-^=¥-9->/f^^xf-;i.;6.?,^^B^5i,^ ^^-(b^^l (370 ^m-^^^ 
tLxnibtitzo 

6-7;i.;fp-3- (1- (S-i^yyrPbf;!.) -4-tf-<';i;;i.) -ok 
(453 ng, 1.6 maol) ©x^ry-;u (30 ^l) mm\Z. mitl^± (110 ng), 

is^^ (0.8 dL) m^tz^. mnmL. -m^uxmwLfz. m^m^m^ 

pH=10 Jc^ts^TAnx. ^PD7^;i'ATft&fflL/co ^5'Pn7jN;i'AM*tl7kflS^:^ 

Sy^AT-^ig^, ailSfl®"r5i:6-7;P:fP-3- (1- i4-y^y-r^ 
;u) _4 _i^^,;o;j;^) >f V K-;i. (470 iDg. m 100 %) LT 
nhhtzo C(7)T5 V (68 mg, 0.23 mmol) <7)DMF (0.22 idL) ^§?gtClH-fcf 
yy-Jl'-l-:^)l^^'^-*)'^i^> -mt^ (35 ing.0.23 fflmol). i?>fvrf^;i.x 
^iL-T^y (31 iDg,0.23 niDol) tMX. ~m^UxmWLtzo >gj^:?g-^%$re^x 

y ■h>f}\.^^ -DM1 0 2 0, \ ^ P P3fx;PA : 7( 5r / = 

4 : 1) xnm^h. m,m\t-^mv^)-^ (6i mg, n %) j^n-fe^^^ 
Mkfz^. mmt. m\^-xm^^t<bt. mmit^m (53 mg) /f^^-^r^juy 

TTsttXnhtLtZo 
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-tf^i;i/;b) (58 mg, 0.20 mmol) ^ntzo C(^T$V<^1- (3 

-ptf-iur^^^rnkf;!/) tf^i;i^V<7){^^o«9t-. ^vXTil/f UK (21 mg, 0 

.20iiuiK)i) *4- (3-'fvKy;i') ^;^^P'^=¥-9-/v©f^*^'9Jcfflv>. HifeM 

0 : 1) -vnm-t^t. mm^t^moyv (4o iDg» im 52 %) 

j!ra^/t^. wtmL. m\'^xw^nmi-^t. mmit-^m (32 mg) ;6^*^^i^t^;1' 
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[||llfeM4 4] 

( 1 ) ^mm^o)mm 

yhrmmA^h 43.000 xg ixi^mmmts ctii:nmm^tLx^mzmM 

XmmL Potter-Elvehjem Mr >'P>*^i?:^^1f-lC^t-C5^ (T^MMS 
S 1 g IcMtT 5 mL) (35 5 nM EDTA, 0.2 mM DTT. 0.1 mM PMSF ^^ts- 50 id 
M hV>^-mmmm (pH=7.4) tpXt^^^ii^i-^XLtzo 
V^yi/a.lCjitfc#. 800 xg T 1 Ore-rslji-i^L. nhtltz±mt 43.000 xg 
T*l 5^r^^i6Ufco ^\zC0)t)Lm^ 10 mM MgC12. 0.2 mM DTT. 0.1 mM PMSF 

^^tt 50 mM h v^-mmmm (ph=7.4) mmmp^) x^ml. 43,000 x 
g -ei sMii'C^tfco Lx%tbtifzi%m^m&mmff^%^ 10 mgM tta^ 

r h'Ui-V Va 1 B^^Wm^h LXity v hJTjli;5^e)100,000 xg ^^^W^ 

Potter-Elvehjem m.7'Vny^^i>i-^-9-\Z^\^X2^ (JfPSSfi 1 
g IC^Ur 9 mL) (3!) 0.25 M i/aJI. 10 mM MgC12. 1 mM EDTA> 0.2 mM DTT. 0 
.1 mM PMSF t-^ts 50 mM V ^) 7.-im.Wim^ (pH=7.4) ^X'^'^'y i- -< 
fz, t^^i^^^-ht 800 xg T'l 0^^i^*i>t> nhtlfz±m^ 100,000 xg X 
1 04)-Paji'C>L. ±mt^h\Z 100.000 xg X6 O^^.OLfco Z<Dm>t-xnh 
tlfztfcm^ 10 mM MgC12. 0.2 mM DTT. 0.1 mM PMSF tails' 50 mM hUJ^-lSK 

mmm (pH=7.4) mmmA) xwBmmAm lo mgM htj:^^^\zWimL. 
zti^'i^mm^t L/C. 

Ml*'i7>^JfilvtT;U3^$y;^7.^V5f-Ki;LT Lowry ^lc:J;'9^Ji^/b, 
( 2 ) 
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0.5 nM imryvi/yt 200/ig w^m^^^t^mmmA imui) ^mmK 

VUfc^. ^^^Lfzm^i^A 2 mL tia±XKJ^^tnT^-it. Whatman GF/C 
tfciSclt?g1±ck<5^^?g1i {^i^-&?!§tt) ^m&Lfz. nXl^m^i^ IOaiM T^hV 
c tmmw^fzhO) ^^me^I^S^rStt i: L fco 

Kd Mi: Bmax mt. Scatchard plots ff^h-^mzo ^it-^^OmM-^Wi Ki ( 

nM) \td<^i^y)^mz. 

Ki= IC50 / [1+ iWamiSl^Ymm / Kd ] 
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a IB 




Ki (nM) 


1 


7.1 


2 


6.7 


3 


3.0 


4 


4.8 


5. 


2.1 


6 


7.5 


7 


7.2 


12 


1.1 


13 


1.5 


14 


3.6 


15 


1.4 


16 


1.6 


18 


60 . 


19 


71 


21 


0.83 


22 


16 


23 


0.79 


24 


0.61 


25 


61 


26 


200 


27 


89 


29 


69 


31 


92 


34 


91 


35 


110 


36 


7.7 


• ##15iJ 2 1 


860 



PCT/JPOO/04068 





a lA 

Ki f nM ^ 


1 




2 


1 nn 
1 uu 


3 


1 on 


4 


OAn 


5 


i on 
1 oU 


6 


51 


7 


53 


12 


56 


13 


57 


14 


50 


15 


30 


16 


82 


18 


480 


19 


1900 


21 


21 


22 


. 690 


23 


18 


24 


24 


25 


3200 


26 


4100 


27 


2000 






31 


2200 


. 34 


2200 


35 


1500 


36 


60 


#%i9iJ 2 1 


870 
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CI^Jife^4 5] 

~ U7 y y (r K y V a 1 ^^#:f^iifm) \zj:^M'BEs:P^0nMm tm-< 

it. (7 5iBgAg, i.p.) mmrSDmHyyb (^fi3 20 

-4 4 0 g) ic^b^#i^#MF^i^i^S;#t. ^^nnxxf^^i5^^oy:iL=^ 

(%) 

- ( 1 -mmi^^t^^n^ 1 S^^O)y:c=.i.y y vtc:J:5#JE//3llifem-^ 
e:#M«)7x-U7y xlOO 











(mg/kg/min) 


0. 1 


0. 3 


1 


3 




4 


3 


3 


3 


ffllftiJ^ (%) 


2 4±5 


47±5 


72±5 


86±2 
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1 . -m: ( I ) 

(I) 

^V;?;;!./!?-;!.^, j^^fj 1 - 1 5 ©T 5 y j^^^ 1-8 <dt;p^ 

RM*x 7k^. l^^^l-6<z)T;^=^;^^ M^^6~i 2©Ty-;i^, l^^l^2~ 

9 t;p>^-;i^, * fz i±mm^ 3 ~ 8 O D T;V=3f t , 

Btt, -fiffi^. #SSMt)U<t*jg5mici-'8©r;i'=3f;i/S, >'^o^v^ tKP^^e-^ 

^ic 1 - ^0)7)1^^)1^^. mmm - 1 5<or y m^i^ i - 8 (D/^PT 
-8<^t:KP=^^^T;i/:¥;u^, mmm--9(07)\^^M}\^Tj^=.)\,ms mmm7 

-e®lfe^*i-cv^5t:'<yi^v> tf^^v^Vx *fct*2,3,6-hy tKPtfy^^ 
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. j0^*^ 2 - 1 6 (^i? r;i/=3s^;uT 5 y j^^i^ i2~20o i?T'j -;i/T 5 y 

M^iC 6 - 1 5 CDT y -;i'f-7f^;J^^)iil^ti5ST'SM$tLTV>:5|^0ic2 - 8 
1) -NR'R\ 

V. -hp^> i^^i£i-9^ri^;uT5ys. r^/S^ Jl^ici-'8(^)r;i- 
;uT^ys. ^^^1 2-2 0©i^ry-;PT$y^x kKp=¥v. 
jg^^i(6-i 5(^Ty-;b;?|-dfi/^, |^^icl-8^^/^pr;^=3f;^^. mmi 

^^i~9(^7>^;i^T5ySx 75yfi^ j^^^i-8(^7;i/=3e;u7$ys. 
^^6-1 5(^7y-;u7$y^. ^mic2-i 6(^>t^7;u=^;i/7 5y^> j^m 
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1 2 ~ 2 0 (Dv^T y -ji'T lym. t Kp mmi& i ~ s (dtji^^ji^^. 

^Taift$:KTVN-se^yi?>, epyi». 

y> -OKy^. 2,3,4-hy tKodfy y V. 2.3.4-hy tKp^y'^ 



2) (I I) 



N-R* 

, (11) 
N-R* 



l~8 0T;i-df;i^S, M^fc6~l 5(^Ty-;i'S. ;^mi'-8©T;P3dfi/ 

M#|gc6-i 50ry-ji/;i-dfi/s, M^icl'-8^r)/^PT;^df;^^, 

T5y:<;;b3}?-;i^^. l5^iCl'-8t7)7;i.^;i/^;tS, ^0^6- 1 SCDry - 
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2. -m^ (I) IcfeV^T. n*fO-e$)«9. 

1 - 1 5 0T 5 / j^^ilS i ~ 8 0T;p=3?^;uf-:t-^ 

it^^^^t. iiM^'tL<i*>'>pyy. t KP=^i^, mmmiso)r)i^^}i^m 
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